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PRELIMINARY AMENDMENT 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to a first examination on the merits, please amend the above-identified 
application as follows: 



IN THE SPECIFICATION 
Page 37, line 9, to page 38, line 4, please replace the paragraph with the following 
paragraph: 

The available printer monitor unit 651 then sends the printer ID transmitted from the 
available printer specification unit 650 and a computer system ID used for identifying its own 
computer system 500A to the communication control unit 652 [d]. The communication 
control imit 652 transmits available printer information including the printer ID and the 
computer system ID to and from the other communication control unit 652 provided in the 



print load distribution unit 580B of the second computer system 500B [e]. The available 
printer monitor unit 651 included in the print load distribution apparatus 580B of the second 
computer system 500B receives the available printer information transmitted from the 
communication control unit 652 and writes the printer ID in the field fdl corresponding to the 
computer system 500A defined by the computer system ID. In a similar manner, the 
available printer monitor unit 651 in the second computer system 500B sends available 
printer information, which includes a printer ID transmitted from the available printer 
specification unit 650 of its own computer system 500B and a computer system ID for 
identifying the computer system 500B, to the first computer system 500A via the 
communication control unit 652 [e]. The available printer monitor unit 651 provided in the 
first computer system 500A receives the available printer information via the commimication 
control unit 652 and vwites the printer ID in the field fd2 corresponding to the computer 
system 500B defined by the computer system ID. 

Page 45, lines 15-26, please replace the paragraph v^dth the following paragraph: 
The difference from the print load distribution apparatuses 580A and 580B of the 
second embodiment is that each of print load disfribution apparatuses 851 A and 851B 
included in the respective computer systems 850A and 860A of the modified example does 
not have the available printer monitor unit 651 or the commimication control unit 652. The 
print load distribution apparatuses 85 1 A and 85 IB have the other constituents 61 1 to 61 8 and 
650, although only the job transfer decision unit 614 and the available printer specification 
unit 650 (expressed by the same numerals as those of the second embodiment) are included in 
the illustration. Each of the print load distribution apparatuses 851 A and 85 IB further 
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includes an available printer information input-output unit 852 for transmitting the available 
printer information to and from the management computer 860. 



IN THE DRAWINGS 
Approval of the attached proposed drawing changes to Figure 8 is hereby respectfully 
requested. 

IN THE CLAIMS 
Please amend the claims as follows: 

4. (Amended) A printing system in accordance with claim 1, wherein said source 
apparatus specification unit comprises: 

a second information acquisition unit that obtains second information representing a 
status of the printing mechanism of each printing apparatus in the preset range of printing 
apparatuses; and 

a unit that detects a printing apparatus having the printing mechanism in an error 
status based on the second information obtained by said second information acquisition unit, 
and specifies the detected printing apparatus as the source printing apparatus. 

12. (Amended) A printing system in accordance with claim 9, wherein said source 
apparatus specification unit comprises: 

a second information acquisition unit that obtains second information representing a 
status of the printing mechanism of each printing apparatus in the range of the certain 
apparatus group; and 



a unit that detects a printing apparatus having the printing mechanism in an error 
status based on the second information obtained by said second information acquisition unit, 
and specifies the detected printing apparatus as the source printing apparatus. 

17. (Amended) A printing system in accordance with claim 1, wherein said each 
printing apparatus further comprises: 

a receiver unit that receives an external print job; 

an identification unit that carries out identification to determine whether or not the 
external print job received by said receiver unit has been sent via said job transfer unit; and 

a processing change unit that changes over a series of processing to be executed, based 
on a result of the identification by said identification unit. 

23. (Amended) A printing control method in accordance with claim 19, said printmg 
control method fiirther comprising the steps of: 

(c) receiving a print job in said each printing apparatus; 

(d) carrying out identification to determine whether or not the print job received in 
said step (c) has been sent via said step (b); and 

(e) changing over a series of processing to be executed, based on a result of the 
identification in said step (d). 

27. (Amended) A recording medium in accordance with claim 25, wherein said 
computer program fiirther causes the computer to attain the functions of: 

(c) receiving a print job in said each printing apparatus; 

(d) carrying out identification to determine whether or not the print job received by 
said ftmction (c) has been sent via said function (b); and 

(e) changing over a series of processing to be executed, based on a result of the 
identification by said function (d).~ 
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Please add new Claims 28-36 as follows: 

28. (New) A printing system in accordance with claim 3, wherein said source 
apparatus specification unit comprises: 

a second information acquisition unit that obtains second information representing a 
status of the printing mechanism of each printing apparatus in the preset range of printing 
apparatuses; and 

a unit that detects a printing apparatus having the printing mechanism in an error 
status based on the second information obtained by said second information acquisition unit, 
and specifies the detected printing apparatus as the source printing apparatus, 

29. (New) A printing system in accordance with claim 28, said printing system 
further comprising: 

a selection unit that selects a printing apparatus having the printing mechanism not in 
the error status in the preset range of printing apparatuses, based on the second information 
obtained by said second information acquisition unit, 

wherein said job transfer unit sets the printing apparatus selected by said selection unit 
to a destination of the transfer of the print job. 

30. (New) A printing system in accordance with claim 1 1, wherein said source 
apparatus specification unit comprises: 

a second information acquisition unit that obtains second information representing a 
status of the printing mechanism of each printing apparatus in the range of the certain 
apparatus group; and 

a unit that detects a printing apparatus having the printing mechanism in an error 
status based on the second information obtained by said second information acquisition unit, 
and specifies the detected printing apparatus as the source printing apparatus. 

-5- 



3 1 . (Amended) A printing system in accordance with claim 30, said printing system 
further comprising: 

a target apparatus group specification unit that specifies a plurality of target apparatus 
groups as potential destinations of the transfer by said job transfer unit; 

an acquisition unit that obtains the second information in a range of the plurality of 
specified target apparatus groups; and 

a selection unit that selects a printing apparatus having the printing mechanism not in 
the error status in the range of the plurality of specified target apparatus groups, based on the 
second information obtained by said acquisition unit, 

wherein said job transfer unit sets the printing apparatus selected by said selection unit 
to a destination of the transfer of the print job. 

32. (New) A printing system in accordance with claim 9, wherein said each printing 
apparatus fiuther comprises: 

a receiver unit that receives an external print job; 

an identification unit that carries out identification to determine whether or not the 
external print job received by said receiver unit has been sent via said job transfer unit; and 

a processing change unit that changes over a series of processing to be executed, based 
on a result of the identification by said identification unit. 

33. (New) A printing system in accordance with claim 32, wherein said each printing 
apparatus further comprises: 

an authentication unit that authenticates a source of transmission of the print job, 
wherein said processing change unit comprises a unit that switches over a working 
status of said authentication vmit between execution and non-execution. 
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34. A printing control method in accordance with claim 21, said printing control 
method further comprising the steps of: 

(c) receiving a print job in said each printing apparatus; 

(d) carrying out identification to determine whether or not the print job received in 
said step (c) has been sent via said step (b); and 

(e) changing over a series of processing to be executed, based on a result of the 
identification in said step (d). 

35. (New) A printing control method in accordance with claim 34, said printing 
control method further comprising the step of: 

(f) authenticating a source of transmission of the print job in said each printing 
apparatus, 

wherein said step (e) comprises the step of changing over a working status of said step 
(f) between execution and non-execution. 

36. (New) A recording medium in accordance with claim 26, wherein said computer 
program further causes the computer to attain the functions of: 

(c) receiving a print job in said each printing apparatus; 

(d) carrying out identification to determine whether or not the print job received by 
said function (c) has been sent via said function (b); and 

(e) changing over a series of processing to be executed, based on a resuh of the 
identification by said function (d). 



Favorable consideration of this application, as presently amended, is respectfully 
requested. 
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The present preliminary amendment is submitted to cancel the multiple dependencies 
in the original claims. Further, new Claims 28-36 set forth the subject matter of the cancelled 
multiple dependencies. 

Further, by the present preliminary amendment the specification has been amended to 
correct for minor informalities. Further, proposed drawing changes to Figure 8 are presented 
herewith which label certain signals therein. The changes made to the specification and 
Figure 8 are deemed to be self-evident from the original disclosure, and thus are not deemed 
to raise any issues of new matter. 

The present application is believed to be in condition for a fiill and thorough 
examination on the merits. An early and favorable consideration of the present application is 
hereby respectfully requested. 



Respectfully submitted. 
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Marked-Up Copy 

Serial No: 

Amendment Filed on: 



IN THE SPECIFICATION 
—Page 37, line 9, to page 38, line 4, please replace the paragraph with the following 
paragraph: 

The available printer monitor unit 651 then sends the printer ID transmitted from the 
available printer specification unit 650 and a computer system ID used for identifying its own 
computer system 500A to the communication control unit 652 [d]. The communication 
control unit 652 transmits available printer information including the printer ID and the 
computer system ID to and from the other communication control unit 652 provided in the 
print load distribution unit 580B of the second computer system 500B [e]. The available 
printer monitor unit 65 1 included in the print load distribution apparatus 5 8 OB of the second 
computer system 500B receives the available printer information transmitted from the 
communication control unit 652 and writes the printer ID in the field fdl corresponding to 
the computer system 5 00 A defined by the computer system ID. In a similar manner, the 
available printer monitor unit [661] 651 in the second computer system 500B sends available 
printer information, which includes a printer ID transmitted from the available printer 
specification unit 650 of its own computer system 500B and a computer system ID for 
identifying the computer system 500B, to the first computer system 500A via the 
communication control unit 652 [e]. The available printer monitor unit 651 provided in the 
first computer system 5 00 A receives the available printer information via the communication 



control unit 652 and writes the printer ID in the field fd2 corresponding to the computer 
system 500B defined by the computer system ID. 

Page 45, lines 1 5-26, please replace the paragraph with the following paragraph: 
The difference fi-om the print load distribution apparatuses 580A and 580B of the 
second embodiment is that each of print load distribution apparatuses 851 A and 85 IB 
included in the respective computer systems 850A and 860A of the modified example does 
not have the available printer monitor unit 651 or the communication control unit 652. The 
print load distribution apparatuses 851 A and 85 IB have the other constituents 61 1 to 618 and 
650, although only the job transfer decision unit 614 and the available printer specification 
imit 650 (expressed by the same numerals as those of the second embodiment) are included in 
the illustration. Each of the print load distribution apparatuses [580A] 851A and [580B] 
851B further includes an available printer information input-output imit 852 for transmitting 
the available printer information to and from the management computer 860. 

IN THE CTATMS 

4. (Amended) A printing system in accordance with [either one of] claim[s] 1 [and 
3], wherein said source apparatus specification unit comprises: 

a second information acquisition unit that obtains second information representing a 
status of the printing mechanism of each printing apparatus in the preset range of printing 
apparatuses; and 

a unit that detects a printing apparatus having the printing mechanism in an error 
status based on the second information obtained by said second information acquisition unit, 
and specifies the detected printing apparatus as the source printing apparatus. 
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12. (Amended) A printing system in accordance with [either one of] claim[s] 9 [and 
11], wherein said source apparatus specification unit comprises: 

a second information acquisition unit that obtains second information representing a 
status of the printing mechanism of each printing apparatus in the range of the certain 
apparatus group; and 

a unit that detects a printing apparatus having the printing mechanism in an error 
status based on the second information obtained by said second information acquisition unit, 
and specifies the detected printing apparatus as the source printing apparatus. 

17. (Amended) A printing system in accordance with [either one of] claim[s] 1 [and 
9], wherein said each printing apparatus fiirther comprises: 

a receiver unit that receives an external print job; 

an identification unit that carries out identification to determine whether or not the 
external print job received by said receiver unit has been sent via said job transfer unit; and 

a processing change unit that changes over a series of processing to be executed, based 
on a result of the identification by said identification unit. 

23. (Amended) A printing control method in accordance with [either one of] claim[s] 
19 [and 21], said printing control method further comprising the steps of 

(c) receiving a print job in said each printing apparatus 

(d) carrying out identification to determine whether or not the print job received in 
said step (c) has been sent via said step (b); and 

(e) changing over a series of processing to be executed, based on a result of the 
identification in said step (d). 
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27. (Amended) A recording medium in accordance with [either one of] claim[s] 25 
[and 26], wherein said computer program further causes the computer to attain the functions 
of: 

(c) receiving a print job in said each printing apparatus; 

(d) carrying out identification to determine whether or not the print job received by 
said function (c) has been sent via said function (b); and 

(e) changing over a series of processing to be executed, based on a result of the 
identification by said function (d). 

Claims 28-36 (New).- 
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SPECIFICATION 

PRINTING^SYST^^ CONTTOL METHOD, AND RECORDING 

MEDIUM 



5 Technical Field 

The present invention relates to a printing system where a plurality 
of printing apparatuses, each including a printing mechanism and a spool 
buffer, and at least one information processing apparatus outputting a print 
job are mutually connected. The present invention also pertains to a 
10 printing control method related to the printing system, as well as a recording 
medium. 



Background Art 

A known technique of sharing printers mutually connects a plurality 
15 of client personal computers and a plurality of printers via a network. One 
example of such configuration provides each printer with an internal or 
external print server. This allows connection of the respective printers to 
the network via their print servers. Each of the print servers supports the 
spool function to process print jobs output from multiple client personal 
20 computers. The print server takes advantage of the spool function and 
successively outputs the stored print jobs to the corresponding printer, which 
carries out printing in response to each print job. 

In the event that a number of print jobs output from a plurality of 
client personal computers are sent to one printer in a concentrated manner, 
25 the prior art technique requires a long time to start printing with regard to a 
print job at the end of the long queue and thus delays completion of printing. 



- 1 - 



The object of the present invention is thus to complete printing as 
quickly as possible even when a number of print jobs are concentrated on one 
printer. 

5 Disclosure of the Invention 

The present invention adopts the following arrangement, in order to 
attain at least part of the above and the other related objects. 

The present invention is accordingly directed to a first printing 
system that includes a plurality of printing apparatuses, each having a 

10 printing mechanism and a buffer for spooling assigned to the printing 
mechanism, and at least one information processing apparatus outputting 
print jobs, which are connected mutually. Each of the print jobs is sent from 
the information processing apparatus to the buffer included in any of the 
plurality of printing apparatuses and is printed by the printing mechanism 

15 by utilizing the spooling function of the printing apparatus. The first 
printing system further includes: a source apparatus specification unit that 
specifies a source printing apparatus, which entrusts at least one print job 
stored in its own buffer to another printing apparatus, in a preset range of 
printing apparatuses?" and a job transfer unit that transfers the at least one 

20 print job stored in the buffer provided in the source printing apparatus 
specified by the source apparatus specification unit to the buffer of another 
printing apparatus in the preset range of printing apparatuses. 

In the first printing system of the above configuration, the source 
printing apparatus, which should entrust the at least one print job stored in 

25 its own buffer to another printing apparatus, is specified by the source 
apparatus specification unit in the preset range of printing apparatuses 
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among the plurality of printing apparatuses. The at least one print job 
stored in the buffer provided in the specified source printing apparatus is 
transferred to the buffer of another printing apparatus in the preset range of 
printing apparatuses. 
5 The at least one print job stored in the buffer of the source printing 

apparatus can thus be transferred automatically to another printing 
apparatus, which is included in the preset range of printing apparatuses 
among the plurality of printing apparatuses, according to the requirements. 
When there is a significant delay of printing operation in response to a print 

10 job in a certain printing apparatus, this arrangement enables the printing 
operation to be carried out by another available printing apparatus. This 
desirably ensures quick completion of the printing operation. 

In accordance with one preferable application of the first printing 
system, the source apparatus specification unit includes^ a first information 

15 acquisition unit that obtains first information representing a congestion 
status of print jobs in the buffer of each printing apparatus, which is included 
in the preset range of printing apparatuses among the plurality of printing 
apparatuses; and a unit that detects a printing apparatus having a long 
queue of the print jobs based on the first information obtained by the first 

20 information acquisition unit, and specifies the detected printing apparatus as 
the source printing apparatus. 

In the event that many print jobs from a number of information 
processing apparatuses are concentrated on one printing apparatus, the 
printing apparatus is expected to have a significantly long queue of print jobs. 

25 The at least one print job stored in the buffer provided in the printing 
apparatus is thus transferred to another printing apparatus. Even when a 



large number of print jobs are concentrated on one printing apparatus, this 
arrangement enables printing operation to be carried out by another 
available printer, thus ensuring quick completion of the printing operation. 

In the application of specifying the source printing apparatus in the 
5 above manner, it is preferable that the printing system further includes a 
selection unit that selects a printing apparatus having a sufficiently short 
queue of print jobs in the preset range of printing apparatuses, based on the 
first information obtained by the first information acquisition unit. Here the 
job transfer unit sets the printing apparatus selected by the selection unit to 

10 a destination of the transfer of the print job. 

This arrangement sets the printing apparatus having a sufficiently 
short queue of print jobs to the destination of the transfer of the print job, 
thus effectively utilizing the available printing apparatus and ensuring 
quicker completion of the printing operation. 

15 In the first printing system having the configuration discussed above, 

the source apparatus specification unit may have: a second information 
acquisition unit that obtains second information representing a status of the 
printing mechanism of each printing apparatus in the preset range of 
printing apparatuses; and a unit that detects a printing apparatus having the 

20 printing mechanism in an error status based on the second information 
obtained by the second information acquisition unit, and specifies the 
detected printing apparatus as the source printing apparatus. 

When the printing mechanism falls into an error status in the 
printing apparatus that receives output of a print job, this printing apparatus 

25 is detected by the source apparatus specification unit. The job transfer unit 
then transfers the at least one print job stored in the buffer provided in the 



specified source printing apparatus to another printing apparatus. 

In the case where a print job is sent to the printing apparatus in the 
error status, this arrangement enables printing operation in response to the 
print job to be carried out by another available printing apparatus, thus 
5 ensuring quick completion of the printing operation. The error status of the 
printing mechanism is caused by, for example, failure of the printing 
mechanism, paper jam, or out of paper. 

In the application of specifying the source printing apparatus in the 
above manner, it is preferable that the printing system further includes a 

10 selection unit that selects a printing apparatus having the printing 
mechanism not in the error status in the preset range of printing apparatuses, 
based on the second information obtained by the second information 
acquisition unit. Here the job transfer unit sets the printing apparatus 
selected by the selection unit to a destination of the transfer of the print job. 

15 This arrangement sets the printing apparatus having the printing 

mechanism that is not in the error status to the destination of the transfer of 
the print job. The printing mechanism that is incapable of printing is thus 
not actuated for printing in vain, which may cause a delay of the printing 
operation. 

20 In accordance with another preferable application of the first printing 

system, each print job output from the information processing apparatus has 
first label data representing whether or not the print job is a possible 
candidate for the transfer by the job transfer unit, and the job transfer unit 
has a transfer prohibition unit that prohibits the transfer of a print job that 

25 has been determined not to be a possible candidate for the transfer based on 
the first label data. 



In the case where the operator desires a specific printing apparatus to 
carry out a printing operation in response to a certain print job, this 
arrangement desirably prevents the certain print job from being transferred 
to another printing apparatus. 
5 In accordance with still another preferable application of the first 

printing system, each print job output from the information processing 
apparatus has second label data representing a priority order of printing by 
the spooling function, and the job transfer unit selects the at least one print 
job to be transferred, based on the second label data. 

10 This arrangement causes a print job having the higher priority of 

printing to be preferentially transferred to another printing apparatus. 

In accordance with one preferable embodiment of the present 
invention, the first printing system further includes: a job transfer 
information unit that informs the information processing apparatus, which is 

15 the output source of the at least one print job to be transferred by the job 
transfer unit, of the another printing apparatus specified as a destination of 
the transfer of the print job. 

The operator is accordingly notified which printing apparatus is used 
for printing as the result of the transfer of the print job. This arrangement 

20 enhances the convenience of the operator. 

The present invention is also directed to a second printing system 
having a plurality of apparatus groups. Each apparatus group includes a 
plurality of printing apparatuses, each having a printing mechanism and a 
buffer for spooling assigned to the printing mechanism, and at least one 

25 information processing apparatus outputting print jobs, which are connected 
mutually. Each of the print jobs is sent from the information processing 
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apparatus to the buffer included in any of the plurality of printing 
apparatuses and is printed by the printing mechanism by utilizing the 
spooling function of the printing apparatus. The second printing system 
further includes- a source apparatus specification unit that specifies a source 
5 printing apparatus, which entrusts at least one print job stored in its own 
buffer to another printing apparatus, in a range of one certain apparatus 
group; and a job transfer unit that transfers the at least one print job stored 
in the buffer provided in the source printing apparatus specified by the 
source apparatus specification unit to the buffer of another printing 
10 apparatus in a range of at least two apparatus groups, which includes at 
least the certain apparatus group to which the source printing apparatus 
belongs. 

In the second printing system of the above configuration, the source 
printing apparatus, which should entrust the at least one print job stored in 

15 its own buffer to another printing apparatus, is specified by the source 
apparatus specification unit in the range of an arbitrary apparatus group 
among the plurality of apparatus groups. The at least one print job stored in 
the buffer provided in the specified source printing apparatus is transferred 
to the buffer of another printing apparatus in the range of at least two 

20 apparatus groups, which includes at least the arbitrary apparatus group to 
which the source printing apparatus belongs. 

The at least one print job stored in the buffer of the source printing 
apparatus belonging to a certain apparatus group can thus be transferred 
automatically to another printing apparatus belonging to the certain 

25 apparatus group or another apparatus group, according to the requirements. 
When there is a significant delay of printing operation in response to a print 



job in a certain printing apparatus, this arrangement finds another available 
printing apparatus in a wide range exceeding its own apparatus group and 
entrusts the another available printing apparatus with the printing operation 
in response to the print job. This desirably ensures quick completion of the 
5 printing operation. 

In accordance with one preferable application of the second printing 
system, the source apparatus specification unit includes^ a first information 
acquisition unit that obtains first information representing a congestion 
status of print jobs in the buffer of each printing apparatus in the range of 

10 the certain apparatus group; and a unit that detects a printing apparatus 
having a long queue of the print jobs based on the first information obtained 
by the first information acquisition unit, and specifies the detected printing 
apparatus as the source printing apparatus. 

In the event that many print jobs from a number of information 

15 processing apparatuses are concentrated on one printing apparatus, the 
printing apparatus is expected to have a significantly long queue of print jobs. 
The at least one print job stored in the buffer provided in the printing 
apparatus is thus transferred to another printing apparatus. Even when a 
large number of print jobs are concentrated on one printing apparatus, this 

20 arrangement enables printing operation to be carried out by another 
available printer, thus ensuring quick completion of the printing operation. 

In the application of specifying the source printing apparatus in the 
above manner, it is preferable that the printing system further includes^ a 
target apparatus group specification unit that specifies a plurality of target 

25 apparatus groups as potential destinations of the transfer by the job transfer 
unit; an acquisition unit that obtains the first information in a range of the 



plurality of specified target apparatus groups; and a selection unit that 
selects a printing apparatus having a sufficiently short queue of print jobs in 
the range of the plurality of specified target apparatus groups, based on the 
first information obtained by the acquisition unit. Here the job transfer unit 
5 sets the printing apparatus selected by the selection unit to a destination of 
the transfer of the print job. 

This arrangement sets the printing apparatus having a sufficiently 
short queue of print jobs to the destination of the transfer of the print job, 
thus effectively utilizing the available printing apparatus and ensuring 
10 quicker completion of the printing operation. 

In the second printing system having the configuration discussed 
above, the source apparatus specification unit may have^ a second 
information acquisition unit that obtains second information representing a 
status of the printing mechanism of each printing apparatus in the range of 
15 the certain apparatus group; and a unit that detects a printing apparatus 
having the printing mechanism in an error status based on the second 
information obtained by the second information acquisition unit, and 
specifies the detected printing apparatus as the source printing apparatus. 

When the printing mechanism falls into an error status in the 
20 printing apparatus that receives output of a print job, this printing apparatus 
is detected by the source apparatus specification unit. The job transfer unit 
then transfers the at least one print job stored in the buffer provided in the 
specified source printing apparatus to another printing apparatus. 

In the case where a print job is sent to the printing apparatus in the 
25 error status, this arrangement enables printing operation in response to the 
print job to be carried out by another available printing apparatus, thus 



ensuring quick completion of the printing operation. The error status of the 
printing mechanism is caused by, for example, failure of the printing 
mechanism, paper jam, or out of paper. 

In the application of specifying the source printing apparatus in the 
5 above manner, it is preferable that the printing system further includes: a 
target apparatus group specification unit that specifies a plurality of target 
apparatus groups as potential destinations of the transfer by said job transfer 
unit; an acquisition unit that obtains the second information in a range of the 
plurality of specified target apparatus groups,' and a selection unit that 

10 selects a printing apparatus having the printing mechanism not in the error 
status in the range of the plurality of specified target apparatus groups, 
based on the second information obtained by the acquisition unit. Here the 
job transfer unit sets the printing apparatus selected by the selection unit to 
a destination of the transfer of the print job. 

15 This arrangement sets the printing apparatus having the printing 

mechanism that is not in the error status to the destination of the transfer of 
the print job. The printing mechanism that is incapable of printing is thus 
not actuated for printing in vain, which may cause a delay of the printing 
operation. 

20 In accordance with one preferable embodiment of the present 

invention, the second printing system further includes-' a target apparatus 
group specification unit that specifies a plurality of target apparatus groups 
as potential destinations of the transfer by said job transfer unit; a detection 
unit that detects an available printing apparatus as a possible candidate for 

25 destination of the transfer by the job transfer unit in each of the plurality of 
target apparatus groups specified; a management unit that collects all the 
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available printing apparatuses in the respective target apparatus groups 
detected by the detection unit and stores a result of the collection as 
management data; and a selection unit that selects one printing apparatus as 
a destination printing apparatus for the transfer by the job transfer unit, 
5 based on the management data. 

In the procedure of this embodiment, one available printing 
apparatus is detected as a possible candidate for destination of the transfer in 
each of the plurality of target apparatus groups specified as potential 
destinations of the job transfer. The procedure then collects all the available 

10 printing apparatuses in the respective target apparatus groups and selects 
one printing apparatus as a destination printing apparatus for the job 
transfer. This arrangement facilitates the proper selection of the destination 
of the job transfer. 

In the printing system of the above embodiment, each of the plurality 

15 of target apparatus groups specified by the target apparatus group 
specification unit has the management unit, and specific data including at 
least the available printing apparatuses in the respective target apparatus 
groups detected by the detection unit are transmitted between the plurality 
of target apparatus groups specified by the target apparatus group 

20 specification unit, so that the total data is common to the plurality of target 
apparatus groups. 

This arrangement enables the destination of the job transfer to be 
properly selected among all the plurality of target apparatus groups specified 
as the potential destinations of the job transfer. 

25 In the printing system of the above embodiment, the management 

unit is provided separately from the plurality of target apparatus groups 
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specified by the target apparatus group specification unit and is actualized by 
a computer connected to each target apparatus group via communication. 

In this arrangement, the computer in the upper level manages the 
information processing apparatus included in each target apparatus group. 
5 This arrangement ensures the proper selection of the destination of the job 
transfer. 

In either one of the first printing system and the second printing 
system discussed above, the each printing apparatus may further include: a 
receiver unit that receives an external print job; an identification unit that 

10 carries out identification to determine whether or not the external print job 
received by the receiver unit has been sent via the job transfer unit; and a 
processing change unit that changes over a series of processing to be executed, 
based on a result of the identification by the identification unit. 

This application changes over the series of processing to be executed, 

15 whether an external print job input into a printing apparatus has been sent 
from another printing apparatus via the job transfer unit or has been sent 
fi-om any information processing apparatus not via the job transfer unit but 
directly. This arrangement enables different series of processing to be 
executed for different transmission sources of print jobs. 

20 In the printing system of the above application, the each printing 

apparatus may further include an authentication unit that authenticates a 
source of transmission of the print job. Here the processing change unit has 
a unit that switches over a working status of the authentication unit between 
execution and non-execution. 

25 In this arrangement, print jobs sent from other printing apparatuses 

are not subjected to the authentication of the transmission source, whereas 
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print jobs directly sent from any information processing apparatus are 
subjected to the authentication of the transmission source. It is expected 
that the print jobs sent from the other printing apparatuses have already 
undergone the authentication at the time of transmission to the other 
5 printing apparatuses. The process of the authentication can thus be 
omitted. 

In accordance with another aspect, the present invention provides a 
first printing control method adopted in a printing system that includes a 
plurality of printing apparatuses, each having a printing mechanism and a 

10 buffer for spooling assigned to the printing mechanism, and at least one 
information processing apparatus outputting print jobs, which are connected 
mutually. Each of the print jobs is sent from the information processing 
apparatus to the buffer included in any of the plurality of printing 
apparatuses and is printed by the printing mechanism by utilizing the 

15 spooling function of the printing apparatus. The first printing control 
method includes the steps of: (a) specifying a source printing apparatus, 
which entrusts at least one print job stored in its own buffer to another 
printing apparatus, in a preset range of printing apparatuses; and (b) 
transferring the at least one print job stored in the buffer provided in the 

20 source printing apparatus specified in the step (a) to the buffer of another 
printing apparatus in the preset range of printing apparatuses. 

The present invention is also directed to a second printing control 
method adopted in a printing system, which has a plurality of apparatus 
groups. Each apparatus group includes a plurality of printing apparatuses, 

25 each having a printing mechanism and a buffer for spooling assigned to the 
printing mechanism, and at least one information processing apparatus 
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outputting print jobs, which are connected mutually. Each of the print jobs 
is sent from the information processing apparatus to the buffer included in 
any of the plurality of printing apparatuses and is printed by the printing 
mechanism by utilizing the spooling function of the printing apparatus. The 
5 second printing control method includes the steps of- (a) specifying a source 
printing apparatus, which entrusts at least one print job stored in its own 
buffer to another printing apparatus, in a range of one certain apparatus 
group; and (b) transferring the at least one print job stored in the buffer 
provided in the source printing apparatus specified in the step (a) to the 

10 buffer of another printing apparatus in a range of at least two apparatus 
groups, which includes at least the certain apparatus group to which the 
source printing apparatus belongs. 

The first printing control method and the second printing control 
method of the present invention exert the same functions and the effects as 

15 those of the first printing system and the second printing system discussed 
above. When there is a delay of printing operation in response to a print job 
in a certain printer, the arrangement enables quick completion of the printing 
operation. 

In accordance with still another aspect, the present invention 
20 provides a first computer readable recording medium in which a computer 
program is recorded. The computer program is adopted in a printing system 
that includes a plurality of printing apparatuses, each having a printing 
mechanism and a buffer for spooling assigned to the printing mechanism, and 
at least one information processing apparatus outputting print jobs, which 
25 are connected mutually. Each of the print jobs is sent from the information 
processing apparatus to the buffer included in any of the plurality of printing 
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apparatuses and is printed by the printing mechanism by utilizing the 
spooling function of the printing apparatus. The computer program causes a 
computer to attain the functions of- (a) specifying a source printing apparatus, 
which entrusts at least one print job stored in its own buffer to another 
5 printing apparatus, in a preset range of printing apparatuses; and (b) 
transferring the at least one print job stored in the buffer provided in the 
source printing apparatus specified by the function (a) to the buffer of 
another printing apparatus in the preset range of printing apparatuses. 

The present invention is also directed to a second computer readable 

10 recording medium in which a computer program is recorded. The computer 
program is adopted in a printing system having a plurality of apparatus 
groups. Each apparatus group includes a pluraHty of printing apparatuses, 
each having a printing mechanism and a buffer for spooling assigned to the 
printing mechanism, and at least one information processing apparatus 

15 outputting print jobs, which are connected mutually. Each of the print jobs 
is sent from the information processing apparatus to the buffer included in 
any of the plurality of printing apparatuses and is printed by the printing 
mechanism by utilizing the spooling function of the printing apparatus. The 
computer program causes a computer to attain the functions of: (a) specifying 

20 a source printing apparatus, which entrusts at least one print job stored in its 
own buffer to another printing apparatus, in a range of one certain apparatus 
group; and (b) transferring the at least one print job stored in the buffer 
provided in the source printing apparatus specified by the function (a) to the 
buffer of another printing apparatus in a range of at least two apparatus 

25 groups, which includes at least the certain apparatus group to which the 
source printing apparatus belongs. 
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The first recording medium and the second recording medium of the 
present invention exert the same functions and the effects as those of the first 
printing system and the second printing system discussed above. When 
there is a delay of printing operation in response to a print job in a certain 
5 printer, the arrangement enables quick completion of the printing operation. 

The principle of the present invention may be attained by a variety of 
other applications. A first application is computer programs having the 
same functions as those of the recording media of the present invention. A 
second application is data signals that include such computer programs and 

10 are embodied in carrier waves. A third application is a program supply 
apparatus that supplies such computer programs via a communication path. 
In the third application, for example, a variety of computer programs may be 
stored in a server on a network. Required programs are downloaded to the 
computer via the communication path and are executed to attain any of the 

15 methods and the systems discussed above. 

Brief Description of the Drawings 
Fig. 1 schematically illustrates the configuration of a computer 
system in a first embodiment of the present invention; 
20 Fig. 2 is a block diagram showing the internal hardware construction 

of printers 50 to 70 and a print load distribution apparatus 80; 

Fig. 3 is a block diagram showing details of the processing executed 
by printer control circuits 53 of the respective printers 50 to 70 and the print 
load distribution apparatus 80; 
25 Fig. 4 is a flowchart showing a spool printing process routine executed 

by a CPU 53a in the printer control circuit 53; 
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Fig. 5 shows a print job PJ and flags FGl and FG2 attached thereto; 

Fig. 6 is a flowcliart showing a job transmission process routine 
executed by the CPU 53a in the printer control circuit 53 and a print load 
distribution process routine executed by a CPU 80a in the print load 
5 distribution apparatus 80?' 

Fig. 7 schematically illustrates the configuration of another computer 
system in a second embodiment of the present invention; 

Fig. 8 is a block diagram showing details of the processing executed 
by print load distribution apparatuses 580A and 580B included in computer 
10 systems 500A and 500B, in relation to printer control circuits 610A and 610B 
of respective printers; 

Fig. 9 is a flowchart showing an available printer specification and 
monitor routine executed by a CPU in the print load distribution apparatus 
580Aor 580B; 

15 Fig. 10 is a flowchart showing a communication control routine 

executed by the CPU in the print load distribution apparatus 580A (580B); 

Fig. 11 is a flowchart showing details of the job transfer decision 
process different from the first embodiment; 

Fig. 12 is a block diagram illustrating one modified example of the 
20 second embodiment; 

Fig. 13 schematically illustrates the configuration of still another 
computer system in a third embodiment of the present invention; and 

Fig. 14 is a flowchart showing a transmission acceptance control 
routine executed by a CPU in a printer control circuit 953. 

25 

Best Modes of Carrying Out the Invention 
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In order to further clarify the configurations, functions, features, and 
advantages of the present invention, some modes of carrying out the present 
invention are discussed below as preferred embodiments. Fig. 1 
schematically illustrates the configuration of a computer system in a first 
5 embodiment of the present invention. 

As illustrated in Fig. 1, a computer system 10 of this embodiment 
includes a plurality of (three in the illustration of Fig. 1) personal computers 
(hereinafter referred to as client PCs) 20, 30, and 40 that respectively output 
print jobs, a plurality of (three in the illustration of Fig. l) printers 50, 60, 

10 and 70 that carry out printing operations in response to the print jobs, and a 
print load distribution apparatus 80 that distribute the print load of the 
printers 50 to 70, which are mutually connected via a computer network 90 
constructed as a Local Area Network (LAN). The computer network 90 is, 
however, not restricted to the LAN but may be any of diverse networks, for 

15 example, the Internet, an Intranet, or a Wide Area Network (WAN). 

Each print job is a set of data representing one printed matter and 
includes image data and control data. The print job also includes sender 
information for identifying the client PC that is the output source of the print 
job. The sender information may be a sender ID for identifying the client PC 

20 or may alternatively be a user account name to ask the network a use 
permission. In the network environment, one user may simultaneously use 
multiple client PCs. In such cases, identification is required not for the 
client PC but rather for the user. The print job may thus include the user 
account name as the sender information. 

25 Each of the client PCs 20 through 40 is a known personal computer 

that is provided with a CRT display, a keyboard, and a mouse as peripheral 
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equipment. Each of the printers 50 to 70 substantially possesses the 
functions of the computer and is a laser printer that creates an image on a 
drum with a laser, adheres toner to the image, and transfers the toned image 
to paper. The printers 50 to 70 have the spool function and correspond to 
5 the printing apparatuses of the present invention. Any of various printers 
are applicable for the printers 50 to 70; for example, ink jet printers and 
thermal transfer printers. The print load distribution apparatus 80 also 
substantially possesses the functions of the computer. 

Fig. 2 is a block diagram showing the internal hardware construction 

10 of the printers 50 to 70 and the print load distribution apparatus 80. Each 
of the printers 50 to 70 has a printing mechanism 51 and a printer control 
circuit 53. The printer control circuit 53 includes a CPU 53a as a central 
processing unit, a ROM 53b, a RAM 53c, an input-output interface 53d, and a 
network control circuit 53e, which are mutually connected via a bus. The 

15 ROM 53b is a read only memory in which a variety of internal computer 
programs are stored. The RAM 53c is a readable and writable memory, 
which a diversity of data are written in and read from. A spool buffer 55 is 
constructed in the RAM 53c. The input-output interface 53d outputs control 
data to the printing mechanism 51 to control printing operations. The 

20 network control circuit 53e is connected to the computer network 90. 

The print load distribution apparatus 80 includes a CPU 80a as a 
central processing unit, a ROM 80b, a RAM 80c, an input-output interface 
80d, and a network control circuit 80e. The ROM 80b is a read only memory 
in which a variety of internal computer programs are stored. The RAM 80c 

25 is a readable and writable memory, which a diversity of data are written in 
and read from. The input-output interface transmits data to and from 
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non-illustrated peripheral equipment. The network control circuit 80e is 
connected to the computer network 90. The hardware construction of the 
client PCs 20 to 40 is known and is not specifically described here. 

In the computer system 10 of the above configuration, print jobs are 
5 sent from any of the client PCs 20, 30, and 40 to the printer control circuit 53 
included in any of the printers 50, 60, and 70 via the network 90. When a 
large number of print jobs are sent from the plurality of client PCs 20, 80, 
and 40 to one printer 50 (60 or 70) in a concentrated manner and there is a 
long queue of the print jobs in the printer 50 (60 or 70), the print load 
10 distribution apparatus 80 transfers at least one print job in the queue to the 
printer control circuit 53 of another printer 60 or 70 (50) having a spare 
capacity. 

The following describes the details of this processing. Fig. 3 is a 
block diagram showing details of the processing executed by the printer 

15 control circuits 53 of the respective printers 50 to 70 and the print load 
distribution apparatus 80. When a print job is sent from any of the client 
PCs 20, 30, and 40 to an arbitrary printer (the printer 50 in the illustrated 
example), a job receiver unit 101 provided in the printer control circuit 53 of 
the printer 50, which is the destination of the print job, receives the print job 

20 [l]. In the printer control circuit 53, the print job received by the job 
receiver unit 101 is temporarily stored in the spool buffer 55 [2]. A job 
management unit 103 sequentially outputs the print jobs stored in the buffer 
55 to the printing mechanism 51 [3]. The printing mechanism 51 then 
prints an image in response to each of the print jobs. 

25 The printer control circuit 53 also has a job status monitor unit 104 

and a printer status monitor unit 105. The job status monitor unit 104 



- 20 - 



monitors the congestion status of the print jobs stored in the buffer 55, based 
on the information transmitted from the job management unit 103. The 
printer status monitor unit 105 monitors the working status of the printing 
mechanism 51, based on the information transmitted from the printing 
5 mechanism 51. The monitoring results with regard to the respective 
printers 50, 60, and 70 obtained by the job status monitor unit 104 and the 
printer status monitor unit 105 are transferred to the print load distribution 
apparatus 80 [4] and [5]. 

In the print load distribution apparatus 80, a job status monitor unit 

10 111 stores the monitoring results of the job status transmitted from the 
respective printers 50, 60, and 70 and monitors the congestion status of the 
print jobs stored in each buffer 55. A printer status monitor unit 112 stores 
the monitoring results of the printer status transmitted from the respective 
printers 50, 60, and 70 and monitors the working status of each printing 

15 mechanism 51. In the above discussion, it is explained that the print load 
distribution apparatus 80 monitors the printer status and the job status with 
regard to the three printers 50, 60, and 70 among the plurality of printers 
connected to the computer network 90. In the actual operations, however, 
printer IDs for identifying the respective printers of interest, which are the 

20 objects to be monitored, have been stored in advance in a group information 
storage unit 113 included in the print load distribution apparatus 80. (In 
this embodiment, printer IDs of the three printers 50, 60, and 70 have been 
stored). The print load distribution unit 80 refers to the printer IDs and 
monitors the printer status and the job status of any desired printer. The 

25 printer IDs may be replaced by any piece of information for identifying the 
respective printers; for example, network addresses or IP addresses. 
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In a concrete procedure, the print load distribution apparatus 80 
reads a printer ID assigned to a printer of interest, which is the object to be 
monitored, from the group information storage unit 113, sends a requirement 
signal to the printer of interest with the printer ID to require transmission of 
5 monitor information, and receives the monitor information transmitted from 
the job status monitor unit 104 and the printer status monitor unit 105 in the 
printer of interest, which has received the requirement signal. 

In the print load distribution apparatus 80, a job transfer decision 
unit 114 specifies a source printer that requires job transfer (that is, the 

10 printer that requires transfer of a print job stored in the buffer 55 to another 
printer) and a destination printer that receives the transferred print job, 
based on the monitoring results transmitted from the job status monitor unit 
111 and the printer status monitor unit 112 [6] and [7]. The processing 
selects any printer having a long queue of the print jobs based on the 

15 monitoring results of the job status monitor unit 111 and any printer with its 
printing mechanism 51 in an error status (for example, failure, paper jam, or 
out of paper) based on the monitoring results of the printer status monitor 
unit 112. The processing specifies the selected printer as the source printer 
of the job transfer. The processing then selects one of the printers having 

20 sufficiently short queues of the print jobs among the printers 50, 60, and 70 
with the printer IDs stored in the group information storage unit 113, and 
specifies the selected printer as the destination printer. The printer having 
a long queue of the print jobs represents a printer where the rate of the 
summed storage capacities of the print jobs to the total capacity of the buffer 

25 55 is not less than a preset level CI. The printer having a short queue of the 
print jobs represents a printer where the rate of the summed storage 
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capacities of the print jobs to the total capacity of the buffer 55 is not greater 
than another preset level C2. The preset level CI is greater than the preset 
level C2, although an identical value may be set to both the preset levels CI 
and C2. 

5 In the print load distribution apparatus 80, a job transfer instruction 

unit 115 subsequently outputs an instruction to the source printer that 
requires the job transfer to transfer a print job. The instruction is sent to 
the job management unit 103 included in the printer control circuit 53 of the 
source printer that requires the job transfer (the printer 50 in the illustrated 

10 example) [8]. In the print load distribution unit 80, the job transfer 
instruction unit 115 informs a job transfer transmission unit 116 of the 
printer ID assigned to the destination printer [9]. 

The job management unit 108 of the printer 50 that has received the 
instruction of job transfer from the job transfer instruction unit 115 takes 

15 into account a priority order, which has previously been allocated to the 
respective print jobs, selects a print job to be transferred among the plurality 
of print jobs stored in the buffer 55, and sends the selected print job from the 
buffer 55 to a job transfer transmission unit 106 in the printer control circuit 
53 [lO]. The job transfer transmission unit 106 then transmits the selected 

20 print job to a job transfer receiver unit 117 of the print load distribution 
apparatus 80 [ll]. 

In the print load distribution apparatus 80, the print job received by 
the job transfer receiver unit 117 is sent to the job transfer transmission unit 
116 [12]. The job transfer transmission unit 116 is informed of the printer 

25 ID assigned to the destination printer by the job transfer instruction unit 115 
as mentioned previously. The job transfer transmission unit 116 accordingly 
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transmits the print job sent from the job transfer receiver unit 117 to the 
destination printer (the printer 60 in the illustrated example) [13]. A job 
transfer information unit 118 receives the information representing the 
printer ID of the destination printer from the job transfer instruction unit 
5 115 [14], as well as the sender information included in the print job and the 
information representing the name of a printed matter specified by the print 
job from the job transfer receiver unit 117 [l5]. The job transfer information 
unit 118 informs the client PC, which is the output source of the print job 
subjected to the job transfer, of the name of the printed matter and the 

10 printer ID assigned to the destination printer that will receive the 
transferred print job [16]. This arrangement gives information regarding 
the destination of transfer of the print job to the client PC, which is the 
output source of the print job. The operator is thus conveniently notified of 
the printer that will print out the job. 

15 In the printer 60, the print job transmitted from the job transfer 

transmission unit 116 is received by a job transfer receiver unit 107 and 
subsequently stored in the buffer 55 [17]. This process causes one print job 
to be transferred from the printer 50 having a long queue of the print jobs (or 
from the printer having the printing mechanism 51 in the error status) to the 

20 printer 60 having a shorter queue of the print jobs and thus to quickly 
undergo a printing operation in the printer 60. 

In the print load distribution apparatus 80, the job transfer 
information unit 118 informs the client PC, which is the output source of a 
print job, of the destination of job transfer. In a modified configuration that 

25 omits the job transfer information unit 118, the job transfer instruction unit 
115 may transmit the destination as well as the instruction of job transfer to 
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the printer with a print job stored therein (the source printer) and 
subsequently send information on the destination of transfer of the print job 
from the source printer to the cHent PC, which is the output source of the 
print job. 

5 The respective units 103 to 107 included in each printer control 

circuit 53 shown in Fig. 3 are actualized by the computer programs stored in 
advance in the ROM 53b, which is constructed in the hardware configuration 
of Fig. 2, and by a diversity of processing executed by the CPU 53a according 
to the computer programs. The buffers in the job status monitor unit 111 

10 and the printer status monitor unit 112 and the group information storage 
unit 113 included in the print load distribution apparatus 80 shown in Fig. 3 
are actualized by the RAM 80c, which is constructed in the hardware 
configuration of Fig. 2. The respective units 111 and 114 to 118 included in 
the print load distribution apparatus 80 shown in Fig. 3 are actualized by the 

15 computer programs stored in advance in the ROM 80b, which is constructed 
in the hardware configuration of Fig. 2, and by a diversity of processing 
executed by the CPU 80a according to the computer programs. 

The computer programs executed by the printer control circuit 53 and 
the print load distribution apparatus 80 have been stored in advance in the 

20 ROMs 53b and 80b, respectively. In a modified arrangement, the computer 
programs stored in external computer readable recording media may be 
downloaded from the recording media via the input-output interfaces 53d and 
80d and transferred to the RAMs 53c and 80c. Typical examples of the 
available recording media include floppy disks, hard disks, CD-ROMs, 

25 magneto-optic discs, and IC cards. In another modified arrangement, these 
computer programs may be downloaded fi-om a specific server connected to 
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the computer network 90 and be transferred to the RAMs 53c and 80c. 

The following describes a variety of processing routines described in 
such computer programs. The CPU 53a in each printer control circuit 53 
executes a spool printing process routine to implement spool printing and a 
5 job transmission process routine to transmit print jobs to and from the print 
load distribution apparatus 80. The CPU 80a in the print load distribution 
apparatus 80 executes a print load distribution process routine to distribute 
the print load. 

Fig. 4 is a flowchart showing the spool printing process routine 

10 executed by the CPU 53a in the printer control circuit 53. This process 
routine is iteratively carried out at preset time intervals. When the program 
enters the process routine, the CPU 53a in the printer control circuit 53 first 
determines whether or not a print job has been sent from any of the client 
PCs 20, 30, and 40 connected to the computer network 90 (step S200). As 

15 shown in Fig. 5, each print job PJ sent from any of the client PCs 20, 30, and 
40 has priority identification data FGl and a load distribution target flag 
FG2 attached thereto. The priority identification data FGl represents the 
priority of printing. For example, one letter selected among 'A', 'B', and 'C 
may be set to the flag FGl, where 'A' represents the highest priority, 'B' 

20 represents the higher priority, and 'C represents the standard priority. The 
load distribution target flag FG2 shows whether or not the print job is 
subjected to the job transfer for the purpose of distributing the print load. 
Either of numerical values '1' and '0' is set to the flag FG2. 

When it is determined at step S200 that the print job with these flags 

25 FGl and FG2 attached thereto has been sent, the CPU 53a receives the print 
job (step S210) (in the description hereof, each print job has the flags FGl 
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and FG2 attached thereto, although the fact may not be mentioned 
specifically), and stores the received print job in the spool buffer 55 provided 
in the RAM 53c (step S220). The CPU 53a subsequently extracts one print 
job having the earliest ordinal number of storage among the print jobs stored 
5 in the buffer 55 and outputs the extracted print job to the printing 
mechanism 51 (step S230). The printing mechanism 51 then prints the 
print jobs stored in the buffer 55 in the order of storage. 

The processing of step S230 is executed when any print job is present 
in the buffer 55, and is not executed in the absence of any print job in the 

10 buffer 55. The processing of step S220 and the processing of step S230 are 
shown in this sequence for convenience of illustration of the flowchart. 
These steps are, however, actually executed in parallel to attain the spool 
function. After such processing, the program goes to RETURN and exits 
from this process routine. In the case of a negative answer at step S200, the 

15 program skips the processing of steps S210 and S220 and directly goes to step 
S230 to print an existing print job. 

Fig. 6 is a flowchart showing the job transmission process routine 
executed by the CPU 53a in the printer control circuit 53 and the print load 
distribution process routine executed by the CPU 80a in the print load 

20 distribution apparatus 80. Both the process routines are iteratively carried 
out at preset intervals. When the program enters the job transmission 
process routine, the CPU 53a in the printer control circuit 53 first observes 
the quantity of print jobs stored in the spool buffer 55 provided in the RAM 
53c (step S300), and carries out a job status monitor process, based on the 

25 observation result, to determine the congestion status of the print jobs stored 
in the buffer 55 (step S310). Observation of the quantity of print jobs at step 
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S300, for example, measures the total number of unprocessed print jobs that 
are present in the buffer 55. A possible modification may additionally take 
into account the number of pages included in each printed matter defined by 
each print job. One available procedure may divide the quantity of print 
5 jobs observed at step S300 by a mean output capacity of the printer. This 
calculates the load currently applied to the printer relative to the output 
capacity of the printer. The procedure may determine the congestion status 
of the print jobs according to the calculated load. 

The CPU 53a inputs from the printing mechanism 51 various pieces 

10 of information representing the working status of the printing mechanism 51 
(step S320). The CPU 53a then carries out a printer status monitor process, 
based on the input various pieces of information, to specify the current 
working status of the printing mechanism 51; that is, either in the normal 
working status or in an error status, for example, due to failure, paper jam, 

15 or out of paper (step S330). 

After execution of step S330, the CPU 53a determines whether or not 
a requirement signal to require the monitor information has been received 
from the print load distribution apparatus 80 (step S340). The requirement 
signal is transmitted at first step S400 in the print load distribution process 

20 routine executed by the CPU 80a in the print load distribution apparatus 80. 
The destination of transmission of the requirement signal is specified by the 
printer ID assigned to the printer of interest, which is the object to be 
monitored and has been stored in advance in a predetermined area in the 
RAM 80c (corresponding to the group information storage unit 113 discussed 

25 previously). 

When it is determined at step S340 that no requirement signal has 
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been received, the program goes to RETURN and exits from this process 
routine. When it is determined at step S340 that the requirement signal has 
been received, on the other hand, the results of the job status monitor process 
at step S310 (hereinafter referred to as the job status monitor information) 
5 and the results of the printer status monitor process at step S330 (hereinafter 
referred to as the printer status monitor information) are transmitted to the 
print load distribution apparatus 80 via the network control circuit 53e (step 
S350). 

In the print load distribution process routine, after transmitting the 

10 requirement signal to require the monitor information at step S400, the CPU 
80a in the print load distribution apparatus 80 receives the job status 
monitor information and the printer status monitor information transmitted 
from any of the printers 50, 60, and 70 that has received the requirement 
signal (step S410). The CPU 80a successively stores the received pieces of 

15 information with regard to any of the printers into the RAM 80c (step S420). 

The CPU 80a subsequently carries out a job transfer decision process 
to specify a source printer that requires the job transfer and a destination 
printer that receives the transferred print job, based on the job status 
monitor information and the printer status monitor information stored in the 

20 RAM 80c (step S430). The job transfer decision process selects a printer 
having a long queue of print jobs based on the job status monitor information 
and a printer with its printing mechanism 51 in an error status based on the 
printer status monitor information. These printers (that is, the printer 
having a long queue of print jobs and the printer in the error status) are 

25 specified as the source printer that requires the job transfer for entrusting at 
least one print job to another printer. One of the printers having sufficiently 
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short queues of print jobs is specified as the destination printer, based on the 
job status monitor information. 

The CPU 80a subsequently sends an instruction to transfer a print 
job to the source printer that requires the job transfer (step S440). 
5 In the job transmission process routine, after execution of the 

processing of step S350, the CPU 53a in the printer control circuit 53 
determines whether or not the instruction of job transfer sent from the print 
load distribution apparatus 80 at step S440 has been received (step S360). 
When it is determined at step S360 that no instruction of job transfer has 

10 been received, the program goes to RETURN and exits from this process 
routine. When it is determined at step S340 that no requirement signal has 
been received, the program also goes to RETURN and exits from this process 
routine, as mentioned previously. 

When it is determined at step S360 that the instruction of job transfer 

15 has been received, on the other hand, the CPU 53a selects a print job that is 
subjected to the job transfer, among the plurality of print jobs stored in the 
spool buffer 55 (step S370). A concrete procedure of the selection 
successively reads all the print jobs that are present in the buffer 55, and 
determines whether or not each print job can be subjected to the job transfer 

20 for the purpose of distributing the print load, based on the determination of 
whether or not the load distribution target flag FG2 attached to each print 
job is equal to the value '1', The procedure checks the print jobs, which are 
determined to be potential objects of the job transfer, for the priority order 
defined by the priority identification data FGl, and selects a print job having 

25 the highest priority among all the print jobs that can be subjected to the job 
transfer. In the case where a plurality of print jobs having the highest 
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priority are selected, a print job having the latest ordinal number of storage 
in the buffer 55 is specified as the object of the job transfer. All the plurality 
of selected print jobs may alternatively be specified as the object of the job 
transfer, when the total data capacity of the print jobs is acceptable. 
5 The CPU 53a subsequently transmits the selected print job as the 

object of job transfer to the print load distribution apparatus 80 (step S380). 
In the print load distribution process routine, after transmitting the 
instruction of job transfer at step S440, the CPU 80a in the print load 
distribution apparatus 80 receives the print job transmitted at step S380 

10 from the source printer that has received the instruction (step S450). The 
CPU 80a then identifies the client PC, which is the output source of the print 
job, based on the sender information included in the received print job (step 
S460). The CPU 80a subsequently transmits the name of the printed matter 
defined by the print job received at step S450 and the printer ID for 

15 identifying the destination printer specified at step S430 to the client PC 
identified at step S460 as the output source of the print job (step S470). The 
CPU 80a then transmits the print job received at step S450 to the destination 
printer specified at step S430 (step S480). 

The destination printer receives the print job transmitted from the 

20 print load distribution apparatus 80 (step S210) and stores the received print 
job into the buffer 55 (step S220) according to the spool printing process 
routine discussed previously. The destination printer then outputs the print 
job to its printing mechanism to print out (step S230). 

In the job transmission process routine, after the execution of the 

25 processing at step S380, the CPU 53a in the printer control circuit 53 goes to 
RETURN and exits from this process routine. In the print load distribution 
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process routine, after the execution of the processing at step S480, the CPU 
80a in the print load distribution apparatus 80 goes to RETURN and exits 
from this process routine. 

According to the procedure of this embodiment, in the case where a 
5 large number of print jobs are concentrated on one printer (for example, the 
printer 50) of the three preset printers 50, 60, and 70 among the plurality of 
printers connected to the computer network 90, at least one print job stored 
in the spool buffer 55 of the printer (50) is transferred to another printer (60 
or 70) of the three preset printers 50, 60, and 70. When a number of print 

10 jobs are concentrated on one printer, another printer having a spare capacity 
is entrusted with the transferred print job. This arrangement 
advantageously ensures quick completion of the printing operations. 

In the event that a print job is sent to the printing apparatus that is 
in the error status, another printing apparatus is entrusted with the print job. 

15 This arrangement thus ensures quick completion of printing operations. 

In the procedure of this embodiment, the priority identification data 
FGl and the load distribution target flag FG2 attached to each print job are 
used to determine whether transfer of the print job for the purpose of 
distribution of the print load is allowed or prohibited and also specify the 

20 priority order of the job transfer. In the case where the operator desires 
printout of a certain print job from a specific printing apparatus, this 
arrangement effectively prevents the certain print job from being transferred 
to another printing apparatus. The print jobs having the highest priority of 
printing are preferentially transferred to another printing apparatus. 

25 In the procedure of the above embodiment, the printer having a long 

queue of print jobs in the buffer and the printer in the error status, for 
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example, due to failure, paper jam, or out of paper are specified as the source 
printer that requires the job transfer for entrusting at least one print job 
stored in the buffer to another printer. Either one of such printers may 
alternatively be specified as the source printer. In accordance with another 
5 application that sets a planned time of completion of printing in a certain 
printer, when the planned time of completion of printing is not expected to be 
fulfilled according to the progress of print jobs in the buffer, the certain 
printer may be specified as the source printer that requires the job transfer to 
another printer. 

10 In the above embodiment, the printer having a sufficiently short 

queue of print jobs in the buffer is specified as the destination printer. 
Another application may specify a printer that has a short queue of print jobs 
and is not in the error status, for example, due to failure, paper jam, or out of 
paper, as the destination printer. Still another application may specify a 

15 printer that is not in the error status, as the destination printer. 

The following discussion regards a second embodiment of the present 
invention. Fig. 7 schematically illustrates the configuration of a computer 
system in the second embodiment of the present invention. A computer 
system 500 of this embodiment includes a first computer system 500A, a 

20 second computer system 500B, and a computer network 600 that mutually 
connects the two computer systems 500A and 500B with each other. 

The first computer system 500A has a similar configuration to that of 
the computer system 10 of the first embodiment. The computer system 500A 
includes a plurality of (three in the illustration of Fig. 7) client PCs 520A, 

25 530A, and 540A that respectively output print jobs, a plurality of (three in the 
illustration of Fig. 7) printers 550A, 560A, and 570A that carry out printing 
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operations in response to the print jobs, and a print load distribution 
apparatus 580A that distribute the print load of the printers 550A to 570A, 
which are mutually connected via a computer network 590A. The second 
computer system 500B also has a similar configuration to that of the 
5 computer system 10 of the first embodiment. The computer system 500B 
includes client PCs 520B, 530B, and 540B, printers 550B, 560B, and 570B, 
and a print load distribution apparatus 580B, which are mutually connected 
via a computer network 590B. 

The computer network 600 is constructed as a LAN. The computer 

10 network 600 may, however, be any of diverse networks, for example, the 
Internet, an Intranet, or a Wide Area Network (WAN), in place of the LAN. 
In general, the first computer system 500A and the second computer system 
500B are significantly distant from each other; for example, on different 
floors like first and second floors or in different buildings like a head quarter 

15 and a branch. The two computer systems 500A and 500B are, however, not 
restricted to the significantly distant layout, but may be close to each other as 
long as the individual ranges of the network are distinct. 

In the computer system 500 of the above configuration, a series of 
processing discussed below is carried out. In the first computer system 500A, 

20 print jobs are sent from any of the client PCs 520A, 530A, and 540A to any of 
the printers 550A, 560A, and 570A via the computer network 590A. In the 
case where the printer has a long queue of print jobs or is in the error status, 
the print load distribution apparatus 580A specifies printers having spare 
capacities among the printers 550A, 560A, and 570Ain the own system 500A 

25 as well as the printers 550B, 560B, and 570B included in the second 
computer system 500B, selects one of the printers having spare capacities. 
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and transfers at least one print job to the selected printer. 

In a similar manner, in the second computer system 500B, print jobs 
are sent from any of the client PCs 520B, 530B, and 540B to any of the 
printers 550B, 560B, and 570B. In the case where the printer has a long 
5 queue of print jobs or is in the error status, the print load distribution 
apparatus 580B specifies printers having spare capacities among all the 
printers 550B to 570B and 560B to 570B in the first and second computer 
systems 500B and 500B, selects one of the printers having spare capacities, 
and transfers at least one print job to the selected printer. 

10 The following describes the details of this processing. Fig. 8 is a 

block diagram showing details of the processing executed by the print load 
distribution apparatuses 580A and 580B included in the respective computer 
systems 500A and 500B, in relation to printer control circuits 610A and 610B 
of the respective printers 550A to 570A and 550B to 570B. The printer 

15 control circuits 610A and 610B carry out the identical series of processing 
with that executed by the printer control circuit 53 of the first embodiment. 
Like the print load distribution apparatus 80 of the first embodiment, each of 
the print load distribution apparatuses 580A and 580B has a job status 
monitor unit 611, a printer status monitor unit 612, a group information 

20 storage unit 613, a job transfer decision unit 614, a job transfer instruction 
unit 615, a job transfer transmission unit 616, a job transfer receiver unit 617, 
and a job transfer information unit 618. The primary difference from the 
first embodiment is that each of the print load distribution apparatuses 580A 
and 580B further includes an available printer specification unit 650, an 

25 available printer monitor unit 651, and a communication control unit 652. 

In the print load distribution apparatus 580A, a series of signal-based 
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processing defined by [l], [4] to [9], [11], [12], and [14] to [16] is executed by 
the same constituents as those of the first embodiment. These signal-based 
processes are identical with those discussed in the first embodiment and are 
expressed by the same numerals as those of the first embodiment. 
5 In the print load distribution apparatus 580A, another series of 

processing, which is not performed in the print load distribution apparatus 80 
of the first embodiment, is executed by the constituents that are not included 
in the first embodiment as discussed below. 

In the print load distribution apparatus 580A, the available printer 

10 specification unit 650 receives the monitoring results from both the job status 
monitor unit 611 and the printer status monitor unit 612 [a] and [b]. The 
available printer specification unit 650 then specifies printers having 
sufficiently short queues of print jobs and printing mechanisms 620A in the 
normal working status (Hereinafter such printers are referred to as available 

15 printers. Although the available printer is typically required to satisfy only 
the condition of having a sufficiently short queue of print jobs, the available 
printer here has a short queue of print jobs and is not in the error status), 
among the printers 550A, 560B, and 570A included in its own computer 
system 500A, and selects one out of the available printers. The selection 

20 may be any available printer or an available printer satisfying a 
predetermined condition, for example, a printer specified first. The 
available printer specification unit 650 then informs the available printer 
monitor unit 651 of a printer ID assigned to the selected available printer [c]. 
When there is no available printer, information representing the fact (for 

25 example, 'no availability') is notified. 

The available printer monitor unit 651 is provided with a table tbl 
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having a plurality of fields fdl and fd2 corresponding to the number of 
computer systems included in the computer system 500 (in this embodiment, 
two computer systems, that is, the first computer system 500A and the 
second computer system 500B). The first field fdl and the second field fd2 
5 respectively correspond to the first computer system 500A and the second 
computer system 500B. The available printer monitor unit 651 stores the 
printer ID transmitted from the available printer specification unit 650 in the 
field fdl corresponding to its own computer system 500A. 

The available printer monitor unit 651 then sends the printer ID 

10 transmitted from the available printer specification unit 650 and a computer 
system ID used for identifying its own computer system 500A to the 
communication control unit 652 [d]. The communication control unit 652 
transmits available printer information including the printer ID and the 
computer system ID to and from the other communication control unit 652 

15 provided in the print load distribution unit 580B of the second computer 
system 500B [e]. The available printer monitor unit 651 included in the 
print load distribution apparatus 580B of the second computer system 500B 
receives the available printer information transmitted from the 
communication control unit 652 and writes the printer ID in the field fdl 

20 corresponding to the computer system 500A defined by the computer system 
ID. In a similar manner, the available printer monitor unit 661 in the 
second computer system 500B sends available printer information, which 
includes a printer ID transmitted from the available printer specification unit 
650 of its own computer system 500B and a computer system ID for 

25 identifying the computer system 500B, to the first computer system 500A via 
the communication control unit 652 [e]. The available printer monitor unit 
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651 provided in the first computer system 500A receives the available printer 
information via the communication control unit 652 and writes the printer ID 
in the field fd2 corresponding to the computer system 500B defined by the 
computer system ID. 
5 The available printer information regarding the printers managed by 

the respective computer systems 500A and 500B is transmitted between the 
computer systems 500A and 500B defined by the table tbl. This 
arrangement causes the contents of the tables tbl stored in the respective 
available printer monitor units 651 of the print load distribution apparatuses 

10 580A and 580B of the respective computer systems 500A and 500B to be 
common to the computer systems 500A and 500B and always represent the 
latest available printer information written in the respective computer 
systems 500A and 500B. 

The available printer monitor unit 651 informs the job transfer 

15 decision unit 614 of the contents of the table tbl. The job transfer decision 
unit 614 adopts the same technique to specify the source printer requiring 
the job transfer as that of the job transfer decision unit 114 discussed in the 
first embodiment. But the job transfer decision unit 614 adopts a different 
technique to specify the destination printer. The procedure of the first 

20 embodiment specifies the destination printer in the range of one computer 
system 10. The procedure of the second embodiment, on the other hand, 
specifies the destination printer in the range of the two computer systems 
500A and 500B (that is, in the range of the computer systems defined as the 
fields by the available printer monitor units 651), based on the contents of 

25 the table tbl notified by the available printer monitor units 651. The 
procedure searches for any available printers that have sufficiently short 
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queues of print jobs and are not in the error status in the range of the two 
computer systems 500A and 500B, based on the contents of the table tbl. If 
there is any available printer, the available printer is specified as the 
destination printer. In the case where available printers are found in both 
5 the computer systems 500A and 500B, the available printer included in its 
own computer system 500A is preferentially specified as the destination 
printer. The printer in the own computer system 500A is generally close in 
distance to the client PC 520A, which is the output source of the print job. 
Such preference ensures easier pickup of a resulting printed matter. 

10 The print load distribution apparatus 580A then informs the job 

transfer instruction unit 615 of both a printer ID assigned to the source 
printer requiring the job transfer and a printer ID assigned to the destination 
printer, which have been specified by the job transfer decision unit 614. The 
job transfer instruction unit 615 executes the same series of processing as 

15 that discussed in the first embodiment. The job transfer transmission unit 

616 accordingly transmits a print job sent from the job transfer receiver unit 

617 to the selected available printer, which is specified as the destination 
printer (in the case of the contents of the table tbl illustrated in Fig. 8, to the 
second printer 560B included in the second computer system 580B) [99]. 

20 This series of processing causes one print job to be transferred from the 
printer 550A having the long queue of print jobs (or the printer 550A having 
the printing mechanism 620A in the error status) to the available destination 
printer 560B, which has been selected in the range including both its own 
computer system 500A and the other computer system 500B. The 

25 destination printer 560B carries out printing operations in response to the 
print job without delay. 
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The characteristic units in each of the print load distribution 
apparatuses 580A and 580B shown in Fig. 8, which are different from the 
first embodiment, that is, the available printer specification unit 650, the 
available printer monitor unit 651, and the communication control unit 652, 
5 are actualized by computer programs stored in advance in a ROM, which is 
constructed in the hardware configuration of the print load distribution 
apparatus 580A or 580B, and a variety of processing executed by a CPU 
according to the computer programs. The respective units 611 to 618 in each 
of the print load distribution apparatuses 580A and 580B shown in Fig. 8, 
10 which are identical with the equivalents of the first embodiment, are also 
actualized by computer programs stored in advance in the ROM and a 
diversity of processing executed by the CPU according to the computer 
programs. 

The computer programs executed by the print load distribution 
15 apparatus 580A or 580B have been stored in advance in its ROM. Like the 
first embodiment, however, the computer programs may be downloaded from 
external computer readable recording media via input-output interfaces and 
transferred to the RAM. In another application, the computer programs 
may be downloaded from a specific server connected to the computer 
20 networks 590A and 590B and be transferred to the RAM. 

Among a diversity of processing routines described in such computer 
programs, processing routines characteristic of the second embodiment are 
discussed below. The CPU in the print load distribution apparatus 580A 
(580B) executes an available printer specification and monitor routine to 
25 actualize the available printer specification unit 650 and the available 
printer monitor unit 651, while executing a communication control routine to 
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actualize the communication control unit 652. Fig. 9 is a flowchart showing 
the available printer specification and monitor routine. This routine is 
iteratively carried out at preset time intervals. 

When the program enters the routine, the CPU in the print load 
5 distribution apparatus 580A (580B) carries out the series of processing at 
steps S700, S710, and S720, which is identical with the processing of steps 
S400, S410, and S420 of the first embodiment. The CPU subsequently 
specifies available printers having sufficiently short queues of print jobs and 
their printing mechanisms 620A not in the error status, among the printers 

10 550A, 560A, and 570A (550B, 560B, and 570B) included in its own computer 
system 500A (500B), based on the job status monitor information and the 
printer status monitor information, which have been stored in the RAM of 
the print load distribution apparatus 580A at step S720, and selects one out 
of the available printers (step S730). The selection may be any available 

15 printer or an available printer satisfying a predetermined condition as 
described previously. 

The CPU then determines whether one available printer has been 
selected in a proper manner at step S730 or no available printer has been 
selected (step S740). In the case of the proper selection, the printer ID for 

20 identifying the selected available printer is stored as instruction data (step 
S750). In the case of no selection of any available printer at step S730, on 
the contrary, the fact 'no availability' is stored as the instruction data (step 
S760). The instruction data obtained at either step S750 or S760 is written 
into the field fdl (fd2) corresponding to the own computer system 500A 

25 (500B) (step S770). The field fdl (fd2) is included in the table tbl provided in 
the RAM as mentioned previously. The CPU subsequently stores the 
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available printer information into the RAM as transmission data, which is to 
be transmitted (step S780). The available printer information includes the 
instruction data and a computer system ID for identifying the own computer 
system 500A (500B) (For example, the ID is set equal to '1' in the case of the 
5 first computer system 500A and is set equal to '2' in the case of the second 
computer system 500B). After execution of the processing at step S780, the 
program exits from this routine. 

Fig. 10 is a flowchart showing the communication control routine 
executed by the CPU in the print load distribution apparatus 580A (580B). 

10 This routine is iteratively carried out at preset time intervals. 

When the program enters the routine, the CPU in the print load 
distribution apparatus 580A (580B) first determines whether or not there is 
any transmission data stored at step S780 in the available printer 
specification and monitor routine (step SSOO). When it is determined that 

15 there is any transmission data, the CPU reads the transmission data 
(available printer information) from the RAM and sends the transmission 
data to the other computer system 580B (580A) (step S810). When it is 
determined at step SSOO that there is no transmission data, on the other 
hand, the processing of step S810 is skipped. 

20 The CPU subsequently determines whether or not the available 

printer information has been sent from the other computer system 580B 
(580A) (step S820). In the case of an affirmative answer, the CPU receives 
the available printer information (step S830), and writes the instruction data 
included in the available printer information into the field fd2 (fdl) defined 

25 by the computer system ID of the available printer information (step S830). 
The field fd2 (fdl) is included in the table tbl, which is provided in the RAM 
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of the own print load distribution apparatus 580A (580B). After execution of 
the processing at step S830, the program goes to RETURN and exits from 
this routine. 

In addition to the processing routines discussed above, the procedure 
5 of the second embodiment carries out processing routines similar to the print 
load distribution process routine and the job transmission process routine of 
the first embodiment shown in Fig. 6. In the print load distribution process 
routine of the second embodiment, the only difference from the first 
embodiment is a job transfer decision process at step S430. The other steps 

10 in the print load distribution process routine and all the steps in the job 
transmission process routine of the second embodiment are identical with 
those of the first embodiment. 

Fig. 11 is a flowchart showing details of the job transfer decision 
process different from the first embodiment. When the processing proceeds 

15 to step S430', the CPU specifies the source printer requiring the jot transfer 
according to the same technique as that of the first embodiment (step S431) 
and subsequently specifies the destination printer based on the contents of 
the table tbl provided in the RAM (step S432). The procedure searches for 
any available printers that have sufficiently short queues of print jobs and 

20 are not in the error status in the range of the two computer systems 500A and 
500B, based on the contents of the table tbl. If there is any available printer, 
the available printer is specified as the destination printer. In the case 
where available printers are found in both the computer systems 500A and 
500B, the available printer included in its own computer system 500A is 

25 preferentially specified as the destination printer. 

According to the procedure of the second embodiment, in the case 
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where a large number of print jobs are concentrated on one printer (for 
example, the printer 550A) among the three printers 550A, 560A, and 570A 
included in the first computer system 500A, at least one print job stored in 
the spool buffer of the printer 550A is transferred to another printer 560B in 
5 the range of the first computer system 500A and the second computer system 
500B. When a number of print jobs are concentrated on one printer, another 
printer having a spare capacity is found in a wider range exceeding the own 
computer system to be entrusted with the transferred print job. This 
arrangement advantageously ensures quick completion of the printing 
10 operations. 

In the event that a print job is sent to the printing apparatus that is 
in the error status, another printing apparatus is entrusted with the print job. 
This arrangement thus ensures quick completion of printing operations. 

There are some possible modifications of the second embodiment. In 

15 the procedure of the second embodiment, the printer having a long queue of 
print jobs in the buffer and the printer in the error status, for example, due to 
failure, paper jam, or out of paper are specified as the source printer that 
requires the job transfer for entrusting at least one print job stored in the 
buffer to another printer. Either one of such printers may alternatively be 

20 specified as the source printer. In accordance with another application that 
sets a planned time of completion of printing in a certain printer, when the 
planned time of completion of printing is not expected to be fulfilled according 
to the progress of print jobs in the buffer, the certain printer may be specified 
as the source printer that requires the job transfer to another printer. 

25 In the second embodiment, the printer that has a sufficiently short 

queue of print jobs in the buffer and is not in the error status, for example. 
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due to failure, paper jam, or out of paper is specified as the destination 
printer. Another application may specify either a printer having a short 
queue of print jobs or a printer that is not in the error status, as the 
destination printer. 

5 Fig. 12 is a block diagram illustrating one modified example. In the 

configuration of the second embodiment, the available printer monitor units 
651 are provided individually in the print load distribution apparatuses 580A 
and 580B of the respective computer systems 500A and 500B. In the 
modified example of Fig. 12, an available printer monitor unit 861 is provided 

10 in a management computer 860, which is separate from computer systems 
850A and 860B. The management computer 860 includes an available 
printer information transmission unit 862 and an available printer 
information receiver unit 863 for transmitting and receiving the available 
printer information, in addition to the available printer monitor unit 861. 

15 The difference from the print load distribution apparatuses 580A and 

580B of the second embodiment is that each of print load distribution 
apparatuses 85 lA and 85 IB included in the respective computer systems 
850A and 860A of the modified example does not have the available printer 
monitor unit 651 or the communication control unit 652. The print load 

20 distribution apparatuses 851A and 851B have the other constituents 611 to 
618 and 650, although only the job transfer decision unit 614 and the 
available printer specification unit 650 (expressed by the same numerals as 
those of the second embodiment) are included in the illustration. Each of 
the print load distribution apparatuses 580A and 580B further includes an 

25 available printer information input-output unit 852 for transmitting the 
available printer information to and from the management computer 860. 
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In the configuration of the modified example, the available printer 
information regarding the computer systems 850A and 860B obtained by the 
respective print load distribution apparatuses 851A and 851B is collectively 
managed by the management computer 860. This arrangement 
5 advantageously ensures proper specification of the destination printer for the 
job transfer. 

The configuration of the second embodiment has two apparatus 
groups, that is, the first computer system 500A and the second computer 
system 500B. The same principle may also be adopted in a configuration 

10 having three or more apparatus groups. Such arrangement enables an 
available printer to be searched in a wider range and thus ensures proper 
specification of the destination printer for the job transfer. 

In the configuration having three or more apparatus groups, the 
management computer may also be used to collectively manage the available 

15 printer information. One possible modification may successively expand the 
searching range for the available printer; for example, when no available 
printer is found by search of its own computer system and an adjoining 
second computer system, the searching range is expanded to a third computer 
system. 

20 The following describes a third embodiment of the present invention. 

Fig. 13 schematically illustrates the configuration of a computer system in 
the third embodiment of the present invention. A computer system 900 has 
a similar configuration to that of the computer system 10 of the first 
embodiment, except some differences discussed below (Like numerals denote 

25 like elements). 

In each printer control circuit 953 of printers 950, 960, and 970 
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included in the computer system 900 of the third embodiment, the job 
receiver unit 101 receives account attribute information in the process of 
receiving a print job from any of the client PCs 20, 30, and 40. An account 
authentication decision unit 981 carries out an account authentication 
5 decision process, based on the input account attribute information. The 
authentication decision process determines whether or not the print job has 
authority to use each of the printers 950, 960, and 970 included in the 
computer system 900, based on the presence or absence of the account in an 
account list provided in advance for the printers 950, 960, and 970. When it 
10 is determined that no authority is given, a transmission prohibition unit 982 
prohibits the job receiver unit 101 from receiving the print job corresponding 
to the account. 

The account list is stored in a non- illustrated account management 
device. The account authentication decision unit 981 may refer to the 
15 account management device for the presence of the account or may receive 
the account list for the authentication decision process according to the 
requirements. 

The account authentication decision process is not performed for print 
jobs that are transferred from another printer and received by the job 
20 transfer receiver unit 107 as discussed in the first embodiment. The job 
receiver unit 101 and the job transfer receiver unit 107 are parted from each 
other by different port numbers for discriminating logic network channels, 
which are included in the packet structure of signals transmitted from the 
network. 

25 The account authentication decision unit 981 and the transmission 

prohibition unit 982 are actualized by computer programs stored in advance 
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in a ROM, which is constructed in the hardware configuration of the printer 
control circuit 953, and a variety of processing executed by a CPU according 
to the computer programs. In this embodiment, the computer programs 
have been stored in advance in the ROM. Like the first embodiment, 
5 however, the computer programs may be downloaded from external computer 
readable recording media via input-output interfaces and transferred to the 
RAM. In another application, the computer programs may be downloaded 
from a specific server connected to a computer network and be transferred to 
the RAM. 

10 The variety of processing routines described in such computer 

programs are executed in this embodiment. The CPU in the printer control 
circuit 953 executes a transmission acceptance control routine to actualize 
the account authentication decision unit 981 and the transmission 
prohibition unit 982. The transmission acceptance control routine starts in 

15 response to input of a print job into the printer control circuit 953. Fig. 14 is 
a flowchart showing the transmission acceptance control routine. 

When the program enters this routine, the CPU in the printer control 
circuit 953 first determines whether an external print job has directly been 
sent from one of the client PCs 20, 30, and 40 or transferred from another 

20 printer (step S990). When it is determined that the external print job has 
not directly been sent from any of the client PCs 20, 30, and 40, the CPU just 
receives the print job (step S991) and goes to RETURN to exit from this 
processing routine. When it is determined that the external print job has 
not been transferred from another printer, on the other hand, the program 

25 follows a series of processing discussed below. 

The CPU in the printer control circuit 953 reads the account attribute 
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information input in the course of receiving the print job (step S992) and 
carries out the account authentication decision process, based on the input 
account attribute information (step S993). As described above, the 
authentication decision process determines whether or not the print job has 
5 the authority to use each of the printers 950, 960, and 970 included in the 
computer system 900, based on the presence or absence of the account in the 
account list provided in advance for the printers 950, 960, and 970. When it 
is determined at step S994 that the print job has the authority, the CPU 
receives the print job following the account attribute information (step S995), 
10 before exiting from this processing routine. When it is determined at step 
S994 that the print job has no authority, on the other hand, the CPU 
immediately exits from this processing routine without receiving the print 
job. 

When one of the printers 950, 960, and 970 receives an external print 
15 job, the procedure of the third embodiment determines execution or 
non-execution of the account authentication decision process, based on 
whether the print job has directly been sent from one of the client PCs 20, 30, 
and 40 or has been transferred from another printer. The authentication 
decision process is skipped for the print job transferred from another printer, 
20 since it is expected that the authentication decision process has been 
performed at the time of transmission of the print job to another printer. 
This arrangement saves the time required for the authentication decision 
process, thus contributing to speed-up of distributive printing operations. 

The transfer of the print job to the job transfer receiver unit 107 is 
25 performed via the logic network channel specified by the port number. A 
fixed port number may cause data transmitted with malicious intent not to 
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be selected out but to be regarded as a normal print job. Such troubles can 
be avoided by dynamically and synchronously changing the port numbers 
assigned to the job transfer receiver unit 107 and the job transfer 
transmission unit 116. 
5 In the configuration of the third embodiment, the job receiver unit 

101 that receives the print job directly sent from the client PC and the job 
transfer receiver unit 107 that receives the print job transferred from another 
printer are constructed as separate elements as shown in Fig. 13. These two 
receiver units may be joined to one receiver unit, which determines whether 

10 the output source of the print job is one of the client PCs or another printer, 
based on the account attribute information attached to the print job. In the 
same manner as discussed in the third embodiment, when the output source 
is one of the client PCs, the processing of this modified construction carries 
out the account authentication decision process and prohibits the print job 

15 from being received in the case of no authority. This arrangement exerts the 
similar effects to those of the third embodiment. 

The construction of the third embodiment adds the functions of the 
account authentication decision unit 981 and the transmission prohibition 
unit 982 to the configuration of the first embodiment. The functions of the 

20 account authentication decision unit 981 and the transmission prohibition 
unit 982 may alternatively be added to the configuration of the second 
embodiment. 

In the first through the third embodiments discussed above, the 
printer having the printing mechanism 51 and the printer control circuit 53 
25 with the spool buffer 55, which are incorporated in one casing, is applied for 
the printing apparatus of the present invention. Another construction of the 
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printing apparatus includes a printer as the printing mechanism and a print 
server that is separate from the printer and has a spool buffer. 



Industrial Applicability 
5 The principle of the present invention is applicable to a printing 

system that includes a diversity of printing apparatuses carrying out printing 
operations, such as printers, facsimiles, copying machines, and word 
processors, and a variety of information processing apparatuses outputting 
print jobs, such as computers. 

10 
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WHAT IS CLAIMED IS: 



1. A printing system comprising a plurality of printing apparatuses, 
each having a printing mechanism and a buffer for spooling assigned to the 

5 printing mechanism, and at least one information processing apparatus 
outputting print jobs, which are connected mutually, each of the print jobs 
being sent from the information processing apparatus to the buffer included 
in any of the plurality of printing apparatuses and being printed by the 
printing mechanism by utilizing the spooling function of the printing 
10 apparatus, said printing system comprising: 

a source apparatus specification unit that specifies a source printing 
apparatus, which entrusts at least one print job stored in its own buffer to 
another printing apparatus, in a preset range of printing apparatuses! and 

a job transfer unit that transfers the at least one print job stored in 
15 the buffer provided in the source printing apparatus specified by said source 
apparatus specification unit to the buffer of another printing apparatus in 
the preset range of printing apparatuses. 

2. A printing system in accordance with claim 1, wherein said source 
20 apparatus specification unit comprises: 

a first information acquisition unit that obtains first information 
representing a congestion status of print jobs in the buffer of each printing 
apparatus, which is included in the preset range of printing apparatuses 
among the plurality of printing apparatuses; and 
25 a unit that detects a printing apparatus having a long queue of the 

print jobs based on the first information obtained by said first information 
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acquisition unit, and specifies the detected printing apparatus as the source 
printing apparatus. 

3. A printing system in accordance with claim 2, said printing system 
5 further comprising^ 

a selection unit that selects a printing apparatus having a sufficiently 
short queue of print jobs in the preset range of printing apparatuses, based 
on the first information obtained by said first information acquisition unit, 

wherein said job transfer unit sets the printing apparatus selected by 
10 said selection unit to a destination of the transfer of the print job. 

4. A printing system in accordance with either one of claims 1 and 3, 
wherein said source apparatus specification unit comprises : 

a second information acquisition unit that obtains second information 
15 representing a status of the printing mechanism of each printing apparatus 
in the preset range of printing apparatuses; and 

a unit that detects a printing apparatus having the printing 
mechanism in an error status based on the second information obtained by 
said second information acquisition unit, and specifies the detected printing 
20 apparatus as the source printing apparatus. 

5. A printing system in accordance with claim 4, said printing system 
further comprising: 

a selection unit that selects a printing apparatus having the printing 
25 mechanism not in the error status in the preset range of printing apparatuses, 
based on the second information obtained by said second information 
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acquisition unit, 

wherein said job transfer unit sets the printing apparatus selected by 
said selection unit to a destination of the transfer of the print job. 

5 6. A printing system in accordance with claim 1, wherein each print 

job output from the information processing apparatus comprises first label 
data representing whether or not the print job is a possible candidate for the 
transfer by said job transfer unit, and 

said job transfer unit comprises a transfer prohibition unit that 
10 prohibits the transfer of a print job that has been determined not to be a 
possible candidate for the transfer based on the first label data. 

7. A printing system in accordance with claim 1, wherein each print 
job output from the information processing apparatus comprises second label 

15 data representing a priority order of printing by the spooling function, and 

said job transfer unit selects the at least one print job to be 
transferred, based on the second label data. 

8. A printing system in accordance with claim 1, said printing system 
20 further comprising: 

a job transfer information unit that informs the information 
processing apparatus, which is the output source of the at least one print job 
to be transferred by said job transfer unit, of the another printing apparatus 
specified as a destination of the transfer of the print job. 

25 

9. A printing system comprising a plurality of apparatus groups, each 



- 54 - 



apparatus group comprising a plurality of printing apparatuses, each having 
a printing mechanism and a buffer for spooling assigned to the printing 
mechanism, and at least one information processing apparatus outputting 
print jobs, which are connected mutually, each of the print jobs being sent 
5 from the information processing apparatus to the buffer included in any of 
the plurality of printing apparatuses and being printed by the printing 
mechanism by utilizing the spooling function of the printing apparatus, said 
printing system comprising: 

a source apparatus specification unit that specifies a source printing 

10 apparatus, which entrusts at least one print job stored in its own buffer to 
another printing apparatus, in a range of one certain apparatus group; and 

a job transfer unit that transfers the at least one print job stored in 
the buffer provided in the source printing apparatus specified by said source 
apparatus specification unit to the buffer of another printing apparatus in a 

15 range of at least two apparatus groups, which includes at least the certain 
apparatus group to which the source printing apparatus belongs. 

10. A printing system in accordance with claim 9, wherein said source 
apparatus specification unit comprises^ 
20 a first information acquisition unit that obtains first information 

representing a congestion status of print jobs in the buffer of each printing 
apparatus in the range of the certain apparatus group; and 

a unit that detects a printing apparatus having a long queue of the 
print jobs based on the first information obtained by said first information 
25 acquisition unit, and specifies the detected printing apparatus as the source 
printing apparatus. 
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11. A printing system in accordance with claim 10, said, printing 
system further comprising: 

a target apparatus group specification unit that specifies a plurality 
5 of target apparatus groups as potential destinations of the transfer by said 
job transfer unit; 

an acquisition unit that obtains the first information in a range of the 
plurality of specified target apparatus groups; and 

a selection unit that selects a printing apparatus having a sufficiently 
10 short queue of print jobs in the range of the plurality of specified target 
apparatus groups, based on the first information obtained by said acquisition 
unit, 

wherein said job transfer unit sets the printing apparatus selected by 
said selection unit to a destination of the transfer of the print job. 

15 

12. A printing system in accordance with either one of claims 9 and 11, 
wherein said source apparatus specification unit comprises^ 

a second information acquisition unit that obtains second information 
representing a status of the printing mechanism of each printing apparatus 
20 in the range of the certain apparatus group; and 

a unit that detects a printing apparatus having the printing 
mechanism in an error status based on the second information obtained by 
said second information acquisition unit, and specifies the detected printing 
apparatus as the source printing apparatus. 

25 

13. A printing system in accordance with claim 12, said printing 
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system further comprising: 

a target apparatus group specification unit that specifies a plurality 
of target apparatus groups as potential destinations of the transfer by said 
job transfer unit; 

5 an acquisition unit that obtains the second information in a range of 

the plurality of specified target apparatus groups; and 

a selection unit that selects a printing apparatus having the printing 
mechanism not in the error status in the range of the plurality of specified 
target apparatus groups, based on the second information obtained by said 
10 acquisition unit, 

wherein said job transfer unit sets the printing apparatus selected by 
said selection unit to a destination of the transfer of the print job. 

14. A printing system in accordance with claim 9, said printing 
15 system further comprising: 

a target apparatus group specification unit that specifies a plurality 
of target apparatus groups as potential destinations of the transfer by said 
job transfer unit; 

a detection unit that detects an available printing apparatus as a 
20 possible candidate for destination of the transfer by the job transfer unit in 
each of the plurality of target apparatus groups specified; 

a management unit that collects all the available printing 
apparatuses in the respective target apparatus groups detected by said 
detection unit and stores a result of the collection as management data; and 
25 a selection unit that selects one printing apparatus as a destination 

printing apparatus for the transfer by said job transfer unit, based on the 
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management data. 

15. A printing system in accordance with claim 14, wherein each of 
the plurality of target apparatus groups specified by said target apparatus 

5 group specification unit comprises said management unit, and 

specific data including at least the available printing apparatuses in 
the respective target apparatus groups detected by said detection unit are 
transmitted between the plurality of target apparatus groups specified by 
said target apparatus group specification unit, so that the total data is 
10 common to the plurality of target apparatus groups. 

16. A printing system in accordance with claim 14, wherein said 
management unit is provided separately from the plurality of target 
apparatus groups specified by said target apparatus group specification unit 

15 and is actualized by a computer connected to each target apparatus group via 
communication. 

17. A printing system in accordance with either one of claims 1 and 9, 
wherein said each printing apparatus further comprises^ 

20 a receiver unit that receives an external print job; 

an identification unit that carries out identification to determine 
whether or not the external print job received by said receiver unit has been 
sent via said job transfer unit; and 

a processing change unit that changes over a series of processing to be 
25 executed, based on a result of the identification by said identification unit. 
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18. A printing system in accordance with claim 17, wherein said each 
printing apparatus further comprises : 

an authentication unit that authenticates a source of transmission of 
the print job, 

5 wherein said processing change unit comprises a unit that switches 

over a working status of said authentication unit between execution and 
non-execution. 

19. A printing control method adopted in a printing system that 
10 comprises a plurality of printing apparatuses, each having a printing 

mechanism and a buffer for spooling assigned to the printing mechanism, and 
at least one information processing apparatus outputting print jobs, which 
are connected mutually, each of the print jobs being sent from the information 
processing apparatus to the buffer included in any of the plurality of printing 
15 apparatuses and being printed by the printing mechanism by utilizing the 
spooling function of the printing apparatus, said printing control method 
comprising the steps of- 

(a) specifying a source printing apparatus, which entrusts at least one 
print job stored in its own buffer to another printing apparatus, in a preset 

20 range of printing apparatuses! and 

(b) transferring the at least one print job stored in the buffer provided 
in the source printing apparatus specified in said step (a) to the buffer of 
another printing apparatus in the preset range of printing apparatuses. 

25 20. A printing control method in accordance with claim 19, wherein 

said step (a) comprises the steps of: 
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(a-l) obtaining first information representing a congestion status of 
print jobs in the buffer of each printing apparatus, which is included in the 
preset range of printing apparatuses among the plurality of printing 
apparatuses; and 

5 (a- 2) detecting a printing apparatus having a long queue of the print 

jobs based on the first information obtained in said step (a-l), and specifies 
the detected printing apparatus as the source printing apparatus. 

21. A printing control method adopted in a printing system that 
10 comprises a plurality of apparatus groups, each apparatus group comprising 
a plurality of printing apparatuses, each having a printing mechanism and a 
buffer for spooling assigned to the printing mechanism, and at least one 
information processing apparatus outputting print jobs, which are connected 
mutually, each of the print jobs being sent from the information processing 
15 apparatus to the buffer included in any of the plurality of printing 
apparatuses and being printed by the printing mechanism by utilizing the 
spooling function of the printing apparatus, said printing control method 
comprising the steps of 

(a) specifying a source printing apparatus, which entrusts at least one 
20 print job stored in its own buffer to another printing apparatus, in a range of 

one certain apparatus group; and 

(b) transferring the at least one print job stored in the buffer provided 
in the source printing apparatus specified in said step (a) to the buffer of 
another printing apparatus in a range of at least two apparatus groups, 

25 which includes at least the certain apparatus group to which the source 
printing apparatus belongs. 
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22. A printing control method in accordance with claim 21, wherein 
said step (a) comprises the steps of: 

(a-l) obtaining first information representing a congestion status of 
5 print jobs in the buffer of each printing apparatus in the range of the certain 
apparatus group," and 

(a-2) detecting a printing apparatus having a long queue of the print 
jobs based on the first information obtained in said step (a-l), and specifies 
the detected printing apparatus as the source printing apparatus. 

10 

23. A printing control method in accordance with either one of claims 
19 and 21, said printing control method further comprising the steps of 

(c) receiving a print job in said each printing apparatus; 

(d) carrying out identification to determine whether or not the print 
15 job received in said step (c) has been sent via said step (b),* and 

(e) changing over a series of processing to be executed, based on a 
result of the identification in said step (d). 

24. A printing control method in accordance with claim 23, said 
20 printing control method further comprising the step of: 

(:0 authenticating a source of transmission of the print job in said 
each printing apparatus, 

wherein said step (e) comprises the step of changing over a working 
status of said step (£) between execution and non-execution. 

25 

25. A computer readable recording medium in which a computer 
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program is recorded, said computer program being adopted in a printing 
system that comprises a plurality of printing apparatuses, each having a 
printing mechanism and a buffer for spooling assigned to the printing 
mechanism, and at least one information processing apparatus outputting 
5 print jobs, which are connected mutually, each of the print jobs being sent 
from the information processing apparatus to the buffer included in any of 
the plurality of printing apparatuses and being printed by the printing 
mechanism by utilizing the spooling function of the printing apparatus, said 
computer program causing a computer to attain the functions of 

10 (a) specifying a source printing apparatus, which entrusts at least one 

print job stored in its own buffer to another printing apparatus, in a preset 
range of printing apparatuses; and 

(b) transferring the at least one print job stored in the buffer provided 
in the source printing apparatus specified by said function (a) to the buffer of 

15 another printing apparatus in the preset range of printing apparatuses. 

26. A computer readable recording medium in which a computer 
program is recorded, said computer program being adopted in a printing 
system that comprises a plurality of apparatus groups, each apparatus group 

20 comprising a plurality of printing apparatuses, each having a printing 
mechanism and a buffer for spooling assigned to the printing mechanism, and 
at least one information processing apparatus outputting print jobs, which 
are connected mutually, each of the print jobs being sent from the information 
processing apparatus to the buffer included in any of the plurality of printing 

25 apparatuses and being printed by the printing mechanism by utilizing the 
spooling function of the printing apparatus, said computer program causing a 
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computer to attain the functions of 

(a) specifying a source printing apparatus, which entrusts at least one 
print job stored in its own buffer to another printing apparatus, in a range of 
one certain apparatus group; and 
5 (b) transferring the at least one print job stored in the buffer provided 

in the source printing apparatus specified by said function (a) to the buffer of 
another printing apparatus in a range of at least two apparatus groups, 
which includes at least the certain apparatus group to which the source 
printing apparatus belongs. 

10 

27. A recording medium in accordance with either one of claims 25 
and 26, wherein said computer program further causes the computer to 
attain the functions of 

(c) receiving a print job in said each printing apparatus; 
15 (d) carrying out identification to determine whether or not the print 

job received by said function (c) has been sent via said function (b); and 

(e) changing over a series of processing to be executed, based on a 
result of the identification by said function (d). 
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ABSTRACT OF THE DISCLOSURE 
The technique of the present invention enables quick completion of 
printing operations even when a large number of print jobs are concentrated 
on one printer. A print load distribution apparatus 80 monitors the job 
5 status in a buffer 55 and the error status of a printing mechanism 51 in a 
range of preset three computers 50, 60, and 70 among a plurality of 
computers connected to a computer network. When a number of print jobs 
are concentrated on one printer (for example, the printer 50) or when one 
printer (50) is in the error status, the print load distribution apparatus 80 
10 takes in at least one print job stored in the spooling buffer 55 of the 
corresponding printer (50) and transfers the at least one print job to another 
printer (60 or 70) in the range of preset three computers 50, 60, and 70. 
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Declaration and Power of Attorney For Patent Application 
Japanese Language Declaration 



asme*^^ pct/jpoo/o8io6 th. 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 
next to my name. 

I believe I am the original, first and sole inventor (if only one name 
is listed below) or an original, first and joint inventor (if plural 
names are listed below) of the subject matter which is claimed 
and for which a patent is sought on the invention entitled 

Printing System. Printing Control Method, And Recording Medium 



the specification of which is attached hereto unless the following 
box is checked: 

was filed on November 16, 2000 
as United States Application Number or 
PCT International Application Number 
PCT/JPOO/08106 and was amended on 
(if applicable). 



fAtt. #lfM3RtaH^^tJ'±fHlTIEftcDBJ|H#Sr^Mb, F^W I hereby state that I have reviewed and understand the contents 
^MMhX^^^Z t&Z.ZHzM^^iL■^^i'o of the above identified specification, including the claims, as 

amended by any amendment referred to above. 



I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1 .56. 
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Prior Foreign Application(s) 

11-325199(P) Japan 

(Number) 



(Number) 

(#^) 

^m. ms 5fl*HjS*l 1 9^(e)iicai/iTTlE«7l4Hi|t 



(Application No.) (Filing Date) 

mm:h^mx-m^-^nrc^m-T:9t.ffr^MmmmmizmB^ 

fz. mnmmmmm 3 7 ® 1 m 5 e mx^m-^nrcrnvf-'fiM^ 
m izm-rz>mwts.'mi iz-Di^xm ^mm-A's * 5 t l r ^ ^ 



(Application No.) (Filing Date) 



(Application No.) (Filing Date) 

fm. nks^o^mmzm-o'^^T^^M.^m^-cmmr^^mM'^ 

«tm©SfHRr/^tli:^^c7)fmtt*B?SAIgl 8Smi 0 0 1 

^^t. ^vx^(Di.ots:mM\zj:.^mi^(D^m^m£z.u. m 



I hereby claim foreign priority under Title 35, United States Code, 
Section 119 (a)-(d) or 365(b) of any foreign application(s) for 
patent or inventor's certificate, or 365(a) of any PCT 
International application which designated at least one country 
other than the United States, listed below and have also identified 
below, by checking the box, any foreign application for patent or 
inventor's certificate, or PCT International application having a 
filing date before that of the application on which priority is 
claimed. 

Priority Not Claimed 
16/November/1999 fl 



I hereby claim the benefit under Title 35, United States Code, 
Section 119 (e) of any United States provisional application(s) 
listed below 



(Application No ) (Filing Date) 

(mmm^) (mna) 

I hereby claim the benefit under Title 35, United States Code, 
Section 120 of any United States application(s), or 365 (c) of any 
PCT International application designating the United States, 
listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United 
States or PCT International application in the manner provided by 
the first paragraph of Title 35, United States Code, Section 1 1 2, I 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56 which became available between the filing date of 
the prior application and the national or PCT International filing 
date of application: 



(Status: Patented, Pending, Abandoned) 



(Status: Patented, Pending, Abandoned) 

mm : mm^m, mm^. tmm 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 



(Country) (Day/Month/Year Filed) 

(a«) (aju^j^B) 
□ 

(Country) (Day/Month/Year Filed) 
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Japanese Language Declaration 

Sfttt : TiH«^Bf3^i:_LT, ^^lUmizmT^—WO^ POWER OF ATTORNEY: As a named inventor, I hereby appoint the 

^^SrJ|4#ffFlSSJiiC*tLTMfT-r2>#ii±^fcttftaAi L following attomey(s) and/or agent(s) to prosecute this application 

T, TiE©#Sffi«V^fcU*To (^m±. mrzimWA(DS:^ and transact all business in the Patent and Trademark Office 

RZSmmm^^tmniCD t) connected therewith. C//st name and registration number) 



022850 








Direct Telephone'Calte-teH^flaffle-S^T^e/ep/^o^e number) 
(703)413-3000 






Full name of sole or first inventor 
Kazuhito GASSHO 








Inventor's signature 


Date 






Residence 

Nagano-ken , Japan ~^C^'v/ 


r 


mm 




Citizenship ^ 
Japan 




392-8502 H3^ll:llf!iiISfSm:*;a3Tg3S5-§- 
-tr'f3-X7*'V>1*5e^ttl*l 




Post Office Address 

c/o Seiko Epson Corporation 

3-5, Owa 3-chome, Suwa-shi, Nagano-ken 392-8502 Japan 




mm ;£Bj 




Full name of second joint inventor, if any 
Hiroaki SEKIZAWA 




m\ ^ P% 1col!4'7/i ? B 


Second inventor's signature 


Date 


B*H, :l:If!*: 




Residence , 

Nagano-ken , Japan y '-^ ^ 




a* 




Citizenship i 
Japan 




392-8502 B*[liftif!*llifi-ft];>;fP3Tg3S5# 

ir-ra -x3^V>^5t^^± 1*1 




Post Office Address 

c/o Seiko Epson Corporation 

3-5, Owa 3-chome, Suwa-shi, Nagano-ken 392-8502 Japan 



{W>=SX%<^^¥\^W\^\Z.'D\'^X%nW\C^W.\^. S^B^T-SC ^^"PP'y similar information and signature for third and subsequent 
jj- ) joint inventors ) 
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Japanese Language Declaration 

SiiVi: att. TfE©fSBj§#i:bT. ^iflEifcilBf-S— Sffl^ POWER OF ATTORNEY; As a named inventor, I hereby appoint the 

^^mmmm IzM L xmnt^ ifm±^ tc Hfta a t V following attomey(s) and/or agent(s) to prosecute this application 

T, TiE«#*tg^V^fcUS-ro (^»±. Sfcttf-tSAWK* and transact all business in the Patent and Trademark Office 

K Zf■^^S^ BJ bH ® ^ t ) connected therewith . (list name and registration number) 



llilililllll 
022850 



Send Correspondence to: 



llllllllilllllllllll 

022850 



Direct Telephone Calls to: (na 
(703)413-3000 



e and telephone number) 



e of third joint inventor, if any 



■{p^-AAha.ruo TSURUMAKI 



!3# Third inventor's signature 



Date 



mi 



Residence 

Nagano-ken , Japan 
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a* 



Citizenship 
Japan 



392-8502 B*llftif!ft!iKrtT;*;^P3Tg3»5^ 



Post Office Address 

c/o Seiko Epson Corporation 

3-5, Owa 3-choine, Suwa-shi. Nagano-ken 392-8502 Japan 



e of fourth joint inventor, if any 



Post Office Address 



(^2iJJ/,l¥0^|Wl%5JJ#trr3l/^Tfe|l!t$fcfHft L. ^^^'f^ Z. ^^"PP'y sifnilar information and signature for fifth and subsequent 

joint inventors.) 
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